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111.     FILIPINO  TVPHS:  RACIAL  ANATOMY  IN  TAY  lAY 
1',.    rilE  WOMEN. 


By  Robert  Bennett  Bean,  assisted  by  Federico  S.  Planta. 
(From  the  Anatotmcal  Lahoraton/,  VhUippiiie  Medical  School,  }faml„,  I'.  I.) 


This  is  the  third  in  a  series  of  studies  of  Filipino  types,  the  other 
two '  of  which  and  the  first  part  =  of  the  present  study,  "A.  The  men," 
have  appeared  in  a  previous  issue  of  the  Journal. 

Only  (53  women  were  measured  at  Tavtay  and  the  data  obtained  may 
be  consulted  by  referring  to  the  table  of  "Actual  measurenients,"'  page 
17  The  measurements  were  made  at  the  same  time  and  in  ihe  same 
manner  as  those  of  the  men  of  Taytay,  Mr.  Planta  doing  the  calculation 
and  Doctor  Bean  writing  the  paper  and  making  the  deductions. 

Casual  observations  lead  to  the  conclusion  that  the  women  of  Taytay 
are  more  Primitive  than  the  men,  and  this  may  be  corroborated  or  dis- 
proved by  the  present  study. 

THE    BODY    TAKTS. 

The  comparison  of  the  men  and  women  of  Taytay  with  the  women 
of  northeastern  Siberia  measured  by  Frau  Jochelsou  Brodsky '  will  con- 
stitute a  feature  of  the  present  work.  The  comparisons  will  be  made  by 
using  single  measurements,  taking  tlie  stature  first. 

^This  Journal,  Sec.  A   (1909),  4,  2(J3,  297. 

'Ibid,  359.  .    ,        ,...,,  ,     ,     . 

»Zur  Topographic  des  weiblichen  Koipers  Nordostsibinscher  \  olker.     Arch.  f. 

Aiithrop.     Neue  Folge  (190G) ,  5,  15S. 
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filature. 


(iroui^. 

Num- 
ber of 
indi- 
viduals. 

Maxi- 
mum. 

Mean. 

183 
Co 

171 
162.4 

163 

159 
147.8 
1146.5 

.0 

ll49. 1 

Siberian  women 

305 

1 

Mini- 
mum. 


145.7 
136.  H 


The  Avomen  of  Taytay  are  below  medium  stature,  accepting  Topinard's  classifi- 
cation, and  tliey  arc  relatively  smaller  than  the  men.  The  Siberian  women  are 
almost  identical  in  stature,  even  to  the  maximum  and  minimum,  because  the 
extremes  of  63  Taytayans  are  practically  the  same  as  those  of  305  Siberians. 
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Fig.   1. 


The  curve  of  stature  for  the  woman  of  Taytay  is  more  irregular  than 
that  of  any  group  of  the  Siberian  women,  indicating  greater  homogeneity 
for  the  latter,  and  a  more  complex  composition  for  the  Taytayans. 

The  stature  is  furthemiore  treated  in  groups  by'  types  as  in  former 
studies.  The  selection  of  types  has  been  accomplished  by  the  method 
adopted  for  previous  groups  of  Filipinos,  using  the  median  stature  of 
153  centimeters  for  the  women  instead  of  163  centimeters,  which  was 
used  as  the  median  for  the  men.  In  this  way  the  following  table  is 
produced : 


111.  FILIPINO  types:  racial  anatomy  in  taytay 

The   stature   of   the   tfiprs—vomcn   of   Taytaij. 


Types. 


Primitive 

Iberian 

Australoirt... 

Mwlified  Primitive. 

Alpine - 

B.  B.  B 

.\driatic - 

Blend - 


ber  ul 
imli- 

Maxi- 
mum. 

M 

■an. 

Mini- 
mum. 

140.3 

12  1 

1.V..X 

151.2 

144 

1 
1 

1  (■'  :. 

144.4 
H'J.i 
147.5 
155.8 

147.8 

13fi.  ft 

149 

144.7 

36 

162.  1 

138 

It  is  seen  that  the  stature  of  all  the  types  except  the  B.  B.  B.  and  Adriatic 
is  below  mediun.  and  that  of  the  Primitive  is  sn.al,.  The  Iher.an  .s  below 
medium  height,  whereas  the  Iberian  of  Europe  is  above  medmm  height,  and  the 
Xdent  Iberian  is  taller  than  the  European.  This  indicates  ^^^^\l^  ^^^^J^^f^ 
Tavtay  are  primitive  in  stature,  even  when  the  type  is  Iberian,  f  e  Au=.tra  o  d 
is  Ltermedilte  in  stature  between  the  Primitive  and  the  Ibenan,  although  nearer 

^'VhTZnfL^aV:":  extent  of  variability  as  indicated  by  the  maximum  and 
miniltand  the  Primitive  and  Modified  Prirnitive  have  ^^^ J^^ast  v  o„  of 

all  The  Iberian  has  less  distance  between  the  extremes  than  the  Australoid 
a  hot^  almost  twice  as  numerous.  The  Iberian  and  P^^^tive  are  herefore 
to  be  considered  more  homogeneous  than  the  other  types  and  the  Blend  and 
Australoid  not  so  homogeneous. 

Silting  height. 


Group.  indi-         mum. 

viduals 


,  Num- 
ber of        Maxi-  Mean.     Minimum. 


63  82.90  78.54  !        71.30 

Taytay  women ^^  _^  ^^ ^         ,^  3^, 

:    Taytay  men -— --  ^^- .^^  .^^.,         ,2..%    , 

1    Jakuten  (women) "  _! 

.   ,      .  J  «..=f  K,-  ihc  rr.Mieral  :ivera"e,  and  afterwards  by 

ThP  «ittincr  he  <Tht  is  compared  first  b\   tnc  gtiiciai  .01,1  ci^<^, 

trp^s  T  ^itln;  height  of  the  won,e„  i,  less  th.n  that  of  the  n,e„.  and  the 
aHntion  of  th  t^o  groups  »s  indicated  by  the  extremes  is  ahou  m  proporl.on 
o  t      Imher  of  i„di"vidua.,  in  eaeh  gronp.     The  sitting  heig,,t  of    he  wonjen  , 

.n-eater  than  that  of  the  men  relatively  to  stature,  and  that  of  the  TajUjan 

women  is  relatively  greater  than  tliat  of  the  Siberian. 

The  mean  sitting  height  of  the  Taytay  women  is  nearer  "^'^  ">~> 
than  the  minimum,  which  indicates- that  a  larger  number  of  the  women 
hTe  a  sitting  height  near  the  maximum  than  near  the  mm.mum;  and 
^  the  g  tef  sittfng  l>eight  is  supposed  to  represent  the  Pnm.t.ve  type, 
hi  s'l  indtcation'  that  a  greater  number  of  the  Taytay  women  pa - 
alee  of  the  Primitive  type  than  of  the  Iberian  or  the  other  types.  The 
mean  i  til  height  of  the  S.benan  women,  on  the  other  hand,  .s  a  most 
"ae"lv  ntermediate  between  the  extremes,  indicating  an  even  d,s  r,bu- 
"on  of  sitting  heights  about  the  mean,  therefore  more  homogenett,. 


BEAN. 


The  relatively  greater  lenglli  of  body  in  the  women  of  Taytay  seems 
to  be  due  to  the  predominance  of  the  Primitive  type  among  the  Blends 
as  indicated  in  tlie  following  tables: 


Relative  sitting  height  by  type. 

MEN   OP  TAYTAY. 


Type. 


Primitive 

Modifiert  Primitive. 

Australoid 

Blend 

Alpine 

Iberian 

B.  B.  B 

Cro-Magnon 


.Num- 
ber. 

Stature. 

1 
Relative 
sitting 
height. 

3 

150.2 

53.6 

6 

156.3 

53.2 

32 

157.7 

.53.7     • 

92 

158. 8 

.52. 9 

10 

159.8 

.52.8 

17 

160.8 

.52.8 

2 

165.4 

.53.1 

11 

167.8 

52.6 

WOMEN   OF  TAYTAY. 


Type. 


Primitive 

Australoid 

Alpine 

Blend 

Modified  primitive 

Iberian 

B.  B.  B 

Adriatic 


Num- 
ber. 

Stature. 

Relative 
sitting 
height. 

2 

141.20 

52.66    1 

7 

144. 40 

.52. 59     ! 

2 

147. 45 

51.73 

36 

147. 78 

53.15 

2 

149. 15 

•53. 30    1 

12 

151.20 

52.58 

1 

1.55. 30 

52.93 

1 

155. 80 

52.18 

The  sitting  height  in  general  is  relatively  less  for  the  tall  than  for 
the  small  individuals. 

Taken  by  type,  the  Blend,  with  less  stature  than  some  other  types, 
has  relatively  greater  sitting  height,  and  this  difference  is  greater  in  the 
females  than  in  the  males.  The  Primitive  type,  also  with  less  stature 
than  any  other  type,  has  a  greater  relative  sitting  height  among  the 
males  than  any  other  type  except  the  Australoid,  and  among  the  females 
a  greater  relative  sitting  height  than  any  other  except  the  modified 
Primitive,  Blend,  and  B.  B.  B.  This  indicates  that  the  Australoid 
males  and  the  modified  Primitive,  Blend,  and  B.  B.  B.  females  are  in- 
fluenced in  relative  sitting  height  by  the  Primitive,  provided,  of  course, 
we  accept  the  conclusions  of  the  author,  that  the  Primitive  has  a  relatively 
long  body  and  short  legs.  The  Australoid  t^qje  resembles  the  Primitive 
among  females,  and  the  Iberian  among  males,  in  both  stature  and  relative 
sitting  height,  which  may  lead  us  to  think  that  the  primary  inhabitants 
were  Primitive  and  the  secondary  Iberian,  provided  again  we  accept  the 
conclusions  of  the  author  that  the  Australoid  is  a  product  of  the  Iberian 
and   Primitive  with  mosaic   characteristics,   especially  the   disharmonic 
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physiognomy,  and  provided  we  also  accept  Pearson's  law  that  males  in- 
herit more  from  the  father,  and  females  more  from  the  mother. 

Lower  extremity. 


tiroup. 


Tuytay  men 

Taytny  women .. 
Jakuten  women 


Niim- 

li.T. 


1K{ 


Miixi- 
iiiiim. 

Mean. 

Mini-   JR^^'flivc 
™»™-     stature. 

Stature. 

9f. 

SJ.OS 

72.8 

52. 10 

l.W.  47 

«l 

70.80 

6».6 

51.96 

147.  K 

SI 

71.  HT 

6-.>.7 

50.47 

148. 34 

Turning  now  to  tlie  length  of  the  lower  extremity  as  expressed  by 
the  trochanter  height,  we  find  tliat  the  females  are  less  than  the  males 
both  in  absolute  measurements  and  in  relation  to  stature.  The  latter 
is  slight,  however,  and  the  males  and  females  are  practically  identical. 
The  Jakuten  of  Siberia  have  less  trochanter  height,  relatively  and  abso- 
lutely, than  the  woman  of  Taytay.  They  have  also  less  than  the  other 
Siberian  women  mea.sured  by  the  same  author,  but  all  the  Siberian 
women  are  practically  the  same  in  these  dimensions.  The  indication 
is  that  the  women  of  Siberia  have  more  Primitive  elements  than  either 
the  men  or  the  women  of  Taytay,  as  represented  by  absolute  and  rel- 
ative trochanter  height,  and  the  women  of  Taytay  have  more  Primi- 
tive elements  than  the  men,  although  this  is  a  negligible  fact.  It  may 
be  of  interest  to  note  in  this  connection  that  the  height  of  the  pubis 
is,  relatively  to  stature,  51.3  for  the  Taytay  women,  49.4  for  the  Sibe- 
rian women,  and  52  for  the  Russian  women  measured  by  Teumin. 

The  trochanter  height. 
MEX   OF  TAYTAY. 


Type. 


Num- 
ber. 


:  Kclative 
Stature,    trochanter, 
I    height. 


Primitive I  3 

Modified  Primitive |  ti 

Australoid — I  32 

Blend '. j  88 

Iberian 17 

Cro-Magnon —  11 


1.50.2 
l.")6.3 
157.7 
158.8 
160.8 
167.8 


50.8 
.M.2 
51.7 
51. « 
.52.4 
53.1 


WOMEN   OF   TAYTAY. 


Type. 

Primitive 

Australoid 

Alpine 

Blend 

Modified  Primitive 

Iberian 

B.  B.  B  .— 

Adriatic 


Num- 
ber. 

2 

7 
2 

36 
2 

12 
1 
1 


Stature. 

Relative 

trochanter 

height. 

141.2 

51.6 

144.4 

51.8 

147.4 

.52.8 

147.8 

.51.5 

149.2 

.51.6 

151.2 

52.6 

155.3 

52.8 

155.8 

53.9 

6 
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When  the  trochanter  height  of  the  types  of  the  men  of  Taytay  is  contrasted 
^vith  that  of  the  women,  it  is  noted  that  the  relative  trochanter  height  increases 
with  increase  of  stature,  but  the  Primitive,  Modified  Primitive,  Australoid,  and 
Blend  of  the  women  have  a  relative  height  about  the  same,  with  varying  stature, 
and  the  Alpine,  Iberian,  B.  B.  B.,  and  Adriatic  also  have  a  relative  height  about 
the  same,  but  different  from  that  of  the  other  four  types.  The  stature  varies  also, 
but  is  hi"her  in  the  last  four  than  in  the  first  four,  except  the  Alpine,  which 
is  less  than  the  Modified  Primitive  and  Blend. 

Pfitzner*  has  demonstrated  that  the  relative  body  lengtli  decreases 
with  increase  of  stature  in  both  male  and  female  from  a  stature  of  41 
centimeters  to  that  of  180,  and  the  relative  length  of  the  extremities 
(arm  and  leg)  increases  with  each  increment  of  stature.  This  is.  cor- 
roborated by  my  findings,  and  it  would  appear  that  the  greater  relative 
leg  length  is  no  more  than  an  additional  increment  of  stature,  or  that 
stature  and  leg  length  are  highly  correlated.  This  is  no  doubt  true,  and 
as  demonstrated  by  Martin  and  others  the  upper  leg  length  and  stature 
are  more  highly  correlated  than  are  other  parts  with  the  stature.  How- 
ever, the  cause  of  the  correlation  is  as  yet,  undefined.  If  it  is  a  matter 
of  stature,  then  additional  stature  causes  additional  and  relatively  longer 
limbs.  If  it  is  a  matter  of  limb  development,  then  the  long  extremities 
cause  greater  height,  but  not  so  great  in  proportion  to  the  length  of  the 
extremities.  If  it  is  a  matter  of  the  intei-play  of  factors  in  development, 
then  the  undeveloped  have  small  stature  and  relatively  less  limb  length 
and  the  fully  developed,  or  overdeveloped,  have  tall  stature  and  relatively 
greater  limb  length.  This  is  probably  the  true  cause,  and  not  only  is  it 
true  in  the  development  of  the  individual,  but  also  in  the  development 
of  the  species.  The  Primitive  and  its  related  types  are  early  species  of 
man,  and-  the  form  is  retained  more  largely  in  women  at  present,  with 
small  stature,  relatively  long  body  and  relatively  short  extremities ;  where- 
as the  Iberian  and  its  related  types  are  more  recent  species  of  men  and 
have  the  form  retained  more  largely  in  men,  with  tall  stature,  relatively 
short  body  and  relatively  long  extremities. 

UPPEB  EXTREMITY. 

The  length  of  the  upper  extremity  as  represented  by  the  distance 
from  the  acromion  process  to  the  finger  tip  may  be  considered  in  this 
connection. 


Group. 


Men  of  Taytay 

Women  of  Taytay  . 
Women  of  Siberia . 


,^elf  we    I  Number  of 
length  of       i^divid- 
the  upper  , 

extremity         ^^^^ 


45.8 
45.0 
44.5 


180 

63 

113 


*Pfitzner,    W.    Social-Anthropologische    Studien.     IV.    Die    Proportionen    des 
erwachsenen  Menschen.     Ztschr.  f.  Morphol.  u.  Anthrop.   (1903),  5,  201-314. 
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Men  have  relatively  longer  arms  than  women,  and  the  Taj  tayans  have  relatively 
longer  arms  than  the  Siberians.  The  first  statement  is  confirmed  by  Frau  Jock- 
elson-Brodsky,  who  assembles  the  records  of  measurements  made  by  33  dilTerent 
investigators  of  related  Siberian  peoples,  and  in  only  one  group  does  the  relative 
arm  length  of  the  women  exceed  that  of  the  men,  and  in  only  five  groups  does  it 
exceed  54.0,  in  the  Lapps,  the  Ainos,  the  Jakuten,  the  Kirgisen  and  Sojotinnen, 
and  in  each  group  the  relative  length  is  less  than  that  of  the  men  of  Taytay. 
There  is  so  little  difference,  however,  that  no  conclusions  may  be  dra^vn  with  safety. 
There  is  apparent  correlation  of  stature  and  arm  length,  as  there  is  of  stature 
and  leg  length. 

TROCHANTER  HEIGHT  AND   PUBIS   HEIGHT. 

The  difference  between  the  height  of  the  pubis  and  the  trochanter  is 
greater  in  the  men  of  Taytay  (difference  1.3  centimeters)  than  in  the 
women  (difference  1.0  centimeter),  whereas  the  two  points  in  the  Siberian 
Avomen  are  practically  identical.  There  would  seem  to  be  a  sexual  differ- 
ence, a  higlier  trochanter  in  men,  or  a  lower  in  women,  or  a  liigher  pubis 
in  women  and  a  lower  in  men,  although  a  greater  amount  of  material 
should  be  utilized  before  this  can  be  definitely  decided. 

The  omphalic  index. 


Group. 


Men  of  Taytay 

Women  of  Taytay 

Jakuten  (women) 

Russian  women  and  Russian  Jew- 
esses  


.Num- 
ber. 


180 
63 
64 


Maxi- 
mum. 


Mean. 


60.20  I  42.35 
73.20  48.20 
I     42 


Mini- 
mum. 


20.36 
32.30 


Author. 


Bean. 
Do. 

Jochclson  Brodsky. 

Teninin. 


The  navel  of  the  men  is  lower  than  that  of  the  women,  which  has  been 
demonstrated  already  for  the  Igorots  and  Morgue  subjects;  the  navel  of  the 
women  of  Siberia  is  at  about  the  same  relative  position  as  that  of  the  men  of 
Taytay.  Siberian  men  are  not  to  be  compared  with  the  Siberian  women,  but 
no  doubt  if  such  a  comparison  could  be  made  the  men  would  be  found  to  have 
lower  navels  than  the  wopien.  The  Jewish  and  Russian  women  have  lower  navels 
than  any  other  group  under  consideration.  This  is  of  interest  when  the  omphalic 
index  is  considered  in  relation  to  type  as  follows: 

.    The  omphalic  index. 
MEN  OP  TAYTAY. 


Type. 


Primitive 

Australoid 

Iberian 

Cro-Magnon 

Alpine... -- 

Blend 

Modified  Primitive. 


Omphalic  Index. 


Num- 
ber. 


Ma.xi- 
rowm. 

Mean. 

Minimum 

56.5 

44.1 

37.0 

."W.g 

41.4 

2r,.2 

I5EAN. 


TliC  omphalic  index — Continued. 
WOMEN   OF  TAYTAY. 


Tvpo. 


Primitive 

Australoirt 

Iberian 

Alpine  — 

Adriatic 

B.  B.  B 

Blend 

Modified  l^riniitive. 


Num- 
ber. 

On 

pliiilic  indi 

'X.                      ' 

Maxi- 

innni. 

Moiiii. 

Mini- 
mmn. 

2 

47.7 

47.6 

47.5 

7 

63.6 

48.4 

36.8 

12 

54.6 

46.4 

38.4 

2 

45.4 

39.2 

33 

1 

38.8 

1 

37.  6 

36 

73.2 

49.9 

32.3 

2 

47.8 

46.2 

44.6 

Among  the  men  tlio  J^rimitive  and  Modified  Primitive  types  have  a 
higlier  omphalic  index  than  the  others  and  the  Australoid  has  the  lowest 
of  all.  Among  the  women  the  Australoid,  the  Blend  and  Primitive  types 
have  tlie  highest  indices,  and  the  Alpine,  Adriatic,  and  B.  B.  B.  have  the 
lowest;  but  only  four  individuals  of  the  latter  types  were  observed.  The 
significant  facts  are  that  the  Iberian  and  its  related  types  have  a  lower 
index  tlian  the  Primitive  and  its  related  types  in  both  men  and  women, 
with  slight  exceptions.  The  Blend  among  the  men  has  a  low  (43.2)  and 
the  Blend  among  the  women  a  high  index  (49.9)  which  indicates  that  the 
female  Blend  is  more  largely  Primitive  and  the  male  Blend  more  largely 
Iberian  in  omphalic  index.  It  is  to  be  supposed  from  the  al)Ove  that  the 
women  of  Europe,  particularly  the  Eussian  and  Jewish  women,  are 
largely  Iberian  and  the  Siberian  women  are  largely  Primitive. 

The  omphalic  index  of  the  Igorot  women  and  of  the  women  measured 
in  Malecon  morgue  is  greater  than  that  of  the  men  of  these  groups,  and 
the  omphalic  index  of  the  Igorot  boys  is  also  greater  than  that  of  the 
men,  all  of  which  indicates  tliat  women  are  more  Primitive  than  men  in 
this  respect. 

KEL.\TIVE    tn'PER-ARM    LENGTH. 

In  the  previous  study  of  the  men  of  Taytay  it  was  noted  that  the 
relative  upper-arm  length,  the  brachial  index  and  the  crural  index  were 
factors  that  differentiated  the  Taytayan  from  other  groups  such  as  the 
Soudanese  Negroes,  the  European,  etc. ;  therefore  it  may  be  Avell  to 
examine  these  factors  in  the  women  of  Taytay. 

The  relative  upper-arm  length  of  the  men  of  Taytay  is  greater  than 
that  of  any  other  people  except  the  Sikh,  Chinese,  and  European,  and 
since  this  factor  is  the  same  for  the  women  of  Taytay  it  may  be  dis- 
'  missed.  There  is  also  little  difference  between  the  types  in  this  factor, 
so  that  its  varieties  have  relatively  shorter  upper  arms  than  the  Iberian 
and  its  varieties,  following  m  this  the  relative  length  of  the  upper  leg. 
This  may  be  significant  as  a  differential  factor  of  the  types,  or  only  in- 
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cidental  to  stature,  the  types  with  small  stature  liaviug  relatively  short 
upper  arms  and  legs,  and  the  types  with  medium  or  tall  stature  having 
relatively  long  upper  arms  and  legs.  The  brachial  and  crural  indices 
may  throw  some  light  on  these  conditions. 

lUtACIIIAI.    INl)i;X     (  RADIOIU'MEKAI.)  . 

The  brachial  index  of  the  women  of  Taytay  is  70.1,  a  little  less  than 
that  of  the  men.  It  is  also  less  than  that  of  the  Russian  women  meas- 
ured by  Teumin.  T3.4.  the  Siberian  women  measured  by  Jochelson- 
Brodsky,  75.0,  the  Aino  women  of  Koganei,  79.4,  and  the  Japanese  of 
Biilz,  80.5  to  89.  The  same  index  is  75.6  for  the  Igorot  women.  When 
this  is  examined  for  the  types,  the  results  are  somewhat  discordant; 
although  the  Primitive  and  related  forms  have  a  higher  index  than  the 
Iberian  they  are  practically  the  same,  and  the  low  index  of  the 
Australoid  may  be  attributed  to  Iberian  influence.  The  male  Blend, 
which  has  heretofore  seemed  to  have  more  Il)erian  or  fewer  Primitive 
elements  than  the  female  Blend,  in  tliis  instance  seems  to  have  more 
Primitive  elements  or  fewer  Iljcrian  elements.  However,  the  Piimitive. 
Modified  Primitive,  and  Blend  have  higher  indices  than  the  Iberian, 
Cro-Magnon,  and  Australoid,  which  indicates  that  the  Primitive  l)rachial 
index  is  higher  than  the  Iberian. 

The   brachial   index. 


Type. 


Primitive 

Australoid 

Iberian 

Cro-Magnon 

Alpine 

Blend 

Modified  Primitive. 


Num- 
ber. 

Men. 

Num- 
ber. 

W 

omen. 

3 

73.7 

2 

74.4 

33 

70.4 

6 

66.2 

15 

70.8 

U 

68.8 

11 

72.5 
68.9 

10 

2 

72.8 

87 

79.8 

36 
2 

72. 2 
70.2 

If  this  applies  to  the  Russians,  Siberians,  and  Japanese,  then,  Avithout 
doubt,  the  Primitive  elements  increase  as  the  Orient  is  approached 
through  those  three  peoples,  certainly  among  the  women.  The  Taytay 
women  in  brachial  index  appear  to  have  more  Iberian  elements  and 
fewer  Primitive  than  any  of  the  three. 

Hamy '  gives  the  brachial  index  of  infants  and  children  as  88.88  for  those 
aged  2  months,  and  72.30  for  those  aged  5  to  13.5  years,  which  would  indicate 
that  the  Primitive  is  more  infantile  tlian  the  Iberian,  because  the  brachial  index 
of  the  Primitive  is  higher  than  that  of  tlie  Iberian. 


°  Ilamy,  E.  T.  Recherches  sur  les  proportions  du  bras  ct  de  I'avant  bras  aux 
ililferents  ages  de  la  vie.  Bull.  Soc.  Authrop.  Paris,  deuxieme  serie  (1872),  7, 
495-513. 
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The  brachial  index  of  the  Taytay  women  exhibits  marked  individual 
variation  by  reason  of  the  great  shortening  of  the  humerus  in  not  a 
few  individuals.  Three  women  were  seen  in  Taytay,  one  in  the  neigh- 
boring barrio  of  Eosario,  and  two  in  the  town  of  Pasig,  about  1  kilo- 
meter distant,  who  had  upper  arms  not  more  than  10  or  12  centimeters 
in  length,  and  forearms  of  the  usual  length.  Unfortunately  none  of 
these  women  could  be  measured,  therefore  no  record  may  be  made  of 
their  brachial  index.  It  is  probably  a  pathologic  condition  due  to 
defective  nutrition  or  disease,  and  not  a  type,  although  congenital  or 
hereditary  predisposing  causes  can  not  be  excluded. 

THE   CRUEAX   INDEX     (TIBIO-FEMORAL)  . 

The  index  of  the  women  of  Taytay  is  5  less  than  that  of  the  men  (95.1 

and  90.1),  but  in  no  way  can  this  be  compared  with  the  index  of  the 

women  of  Siberia,  because  of  differences  in  measurement  and  computation. 

Considered  from  the  standpoint  of  type,  however,  the  following  differences 

are  determined : 

The  crural  index. 


Typo. 

Num- 
ber. 

Men. 

Num- 
ber. 

2 

Women,  i 

Primitive 

3 

92.7 

92.7 

Australoid 

33 

97.3 

7 

94.5 

Iberian 

15 

94.2 

12 

88.6 

Cro-Magnon 

Alpine 

11 

93.4 

10 

96.0 

2 

88.3     ' 

Blend 

87 

95.1 

35 

91.1 

7 

97.9 

2 

89.7 

The  evidence  from  this  table  is  that  the  Primitive  has  a  smaller  index 
than  the  other  types  except  the  Iberian  and  Alpine  women,  but  so  few 
as  five  individuals  do  not  constitute  a  fair  number  for  an  average.  The 
Modified  Primitive  of  the  men  has  the  highest  index  of  all,  but  the  index 
of  the  women  is  low;  since  here  again  only  two  individuals  were  measured, 
this  may  be  disregarded.  The  crural  index  of  the  Primitive  Morgue 
subjects  was  calculated  to  be  more  than  100,  although  only  7  men  and  3 
women  were  measured.  It  would  be  advisable  to  measure  a  gi'eater 
number  of  the  Primitive  type  before  the  crural  index  can  be  determined 
absolutely. 

There  can  be  no  doubt  but  that  the  Australoid  type  has  a  high  crural 
index,  because  enough  individuals  have  been  measured  to  indicate  this, 
and  all  the  measurements  are  corroborative.  This  would  make  the 
Australoid  like  the  Negro  and  Negrito.  The  Iberian,  on  the  other  hand, 
has  a  lower  index,  the  Cro-Magnon  and  Alpine  as  well.  The  Blend,  too, 
has  a  low  index  which  denotes  greater  Iberian  and  Primitive  (?)  in- 
fluence than  Australoid. 

The  crural  index  of  the  women  in  each  type  except  the  Primitive  is 
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less  than  that  of  the  men,  whicli  means  that  the  women  have  jelatively 
shorter  lower  legs  than  the  men.     They  are  thus  more  Primitive,  provided 
the  Primitive  is  found  to  have  a  relatively  low  index. 
To  summai-ize  the  measurements  of  the  body  parts : 

The  stature  of  the  women  of  Taytay  is  small,  identical  with  that  of  the  Siberian 
women,  although  more  variable,  and  relatively  less  than  tiie  stature  of  the  men 
of  Taytay.  The  sitting  height  of  the  women  of  Taytay  is  practically  tlie  same 
absolutely  and  in  relation  to  stature  as  that  of  the  Siberian  women,  although  the 
relative  sitting  height  is  greater  than  that  of  the  Siberian  women  or  of  the  men 
of  Taytay. 

The  leg  length  of  the  women  of  Taytay  is  absolutely  and  relatively  greater  than 
that  of  the  Siberian  women  and  less  than  that  of  the  men  of  Taytay.  Leg  length 
is  highly  correlated  with  stature,  and  this  may  be  due  either  to  onotogeny  or 
phylogeny,  or  to  both. 

The  arm  length  is  similar  to  the  leg  length  in  its  various  relationships. 

The  pubis  of  woman  is  probably  lower  than  that  of  man. 

The  omphalic  index,  of  woman  is  higher  than  that  of  man,  and  the  omphalic 
index  of  the  Siberian  wom^n  is  intermediate  between  that  of  the  women  of  Taytay 
and  the  women  of  Europe,  and  it  is  exactly  the  same  as  that  of  the  men  of  Taytay. 
The  women  of  Europe  have  a  very  low  index  and  the  women  of  Taytay  have 
a  very  high  one. 

The  brachial  index  of  the  women  of  Taytay  is  a  little  less  than  that  of  the  men, 
which  is  less  than  that  of  the  Russian  women. 

The  crural  index  increases  in  women  as  follows : 

Taytayan  70.1 

European  72.4 

Siberian  75.0 

Aino  79.4 

Japanese  80.5-89.0 

The  crural  index  of  the  women  is  less  than  that  of  the  men. 

From  the  standpoint  of  type  the  greatest  differences  appear  between 
the  Primitive  and  the  Iberian,  and  in  practically  all  the  measurements 
the  women  are  more  Primitive  than  the  men,  and  the  men  are  more 
Iberian  than  the  women.  The  Australoid  type  is  intermediate  between 
the  Iberian  and  Primitive,  except  in  brachial  index,  in  which  it  is  almost 
exactly  the  same  as  the  Iberian  and  the  ciiiral  index,  in  which  it  is  like 
neither,  but  resembles  the  Negrito. 

THE    HEAD   AND    FACE. 

The  body  parts  having  been  discussed,  attention  may  now  be  devoted 

to  the  head  and  face.     A  comparison  of  the  most  important  indices  will 

be  made. 

Cephalic  index. 


Group.  ;«"-:     Maxi-    i     ^^,„. 


Men  of  Taytay -         182  94.3  81.8 

Women  of  Taytay -r-J         63  l  95.6  1  82.9 

Jakuten  (women) - — j         57  90.0  83.3 


Mini- 
mum. 


72.0 
73.8 
74.0 


\-2 
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The  cephalic  index  is  greater  for  the  women  than  for  the  men,  and  the 
Siberian  women  ( Jakuten)  have  the  same  index  as  the  women  of  Taytay,  although 
this  group  of  Siberian  women,  the  Jakuten,  has  a  higher  cephalic  index  than  the 
other  groups  of  Siberians  given  by  Frau  Jochelson-Brodsky.  In  this,  as  in  the 
stature  and  other  measurements,  the  Jakuten  and  the  women  of  Taytay  are  alike. 

The  cephalic  index  of  the  types  is  distinctive  hecause  it  is  used  as  a 
differential  factor  in  conjunction  with  the  stature  and  nasal  index  in  the 
seo-regation  of  types;  therefore  it  may  be  presented  without  comment. 

The  cephalic  index. 


Type. 


Primitive- 
Iberian  

Australoid.. 

Alpine 

B.  B.  B 

Cro-Magnon 
Blend 


Num- 
ber. 


Index. 


3 

15 
35 

11  1 

12 

91  ' 


88.5 
76.2 
78.0 
87.7 
82.8 
78.3 
83.3 


Num- 
ber. 


Index. 


86.3 
77.9 

78.3 
92.9 
85.5 


84.2 


Nasal  index. 


Group. 


Num- 
ber. 


Maxi- 
mum. 


Mean. 


Minimum. 


Men  of  Taytay 182  110.0'  85.2  i  .54.9 

Women  of  Taytay 63  114.7  |  86.0  68.1 

Jakuten  (women) 30  78.0)  64.6  .55.0 


The  women  of  Taytay  have  wider  noses  than  the  men,  and  a  great  deal  wider 
than  those  of  the  Siberian  women  (Jakuten),  which  may  be  due  to  the  fact  that 
Frau  Jochelson-Brodsky  used  the  nasion  and  I  used  the  line  of  greatest  depression 
of  the  nose  bridge  as  the  point  from  which  to  measure  the  nose  length.  A  differ- 
ence of  8  to  10  points  less  is  obtained  by  using  the  nasion  instead  of  the  line 
of  greatest  depression,  and  this  may  account  for  some  of  the  difference  between 
the  two  groups  of  women;  but  after  all  deductions  are  made,  there  remains  a 
considerable  distinction,  and  the  nose  of  the  women  of  Taytay  is  wider  than 
that  of  the  Siberians.  The  nasal  index  by  type  is  presented  without  comment  for 
the  same  reason  that  the  cephalic  index  was  so  presented. 

The  nasal  index. 


Men  of  Taytay. 


Type. 


Primitive- 
Iberian 

Australoid., 

Alpine 

B.  B.  B 

Cro-Magnon 
Blend 


Num- 
ber. 


Index. 


89.1 
78.5 
93.3 
70.1 
67.6 
93.4 


Women  of  Taytay.  i 


Num- 
ber. 


Index. 


107.4 
77.4 
97.4 
82.0 
66.0 


36 


85.2 
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The  face  index   {morphologic) . 

Group. 


13 


Men  of  Taytay 

Women  of  Taytay. 
.lakuten  (\V(»nien). 


Num- 
ber. 

Maxi. 
mum. 

Mean. 

Mini- 
luiim. 

178 

98.3 

81.8 

1 
66.1    i 

61 

90.4 

79.1 

66.9 

38 

95.0 

S4.0 

76.0 

The  face  of  the  women  of  Taytay  is  relatively  broader  than  that  of  the  men, 
and  both  are  broader  than  the  face  of  the  Siberian  women.  It  is  to  be  noted  in  all 
the  head  and  face  indices  that  there  is  a  greater  range  of  variation,  judging  from 
the  extremes,  in  the  women  of  Taytaj'  than  in  the  Siberian  women. 

In  the  consideratiou  of  face  inde.x  and  type  a  combined  face  index  is 

ntilized  because  this  is  a  better  differentiation  than  either  the  morphologic 

or  phvpiologic  face  index  alone.     The  conil)ined  face  index  is  obtained  by 

dividing  the  morphologic  by  the  physiognomic   (combined  face  index= 

morphologic  face  index 

-       7^---).     The  following  table  is  the  result: 

physiognomic  face  index 

The  combined  face  index — icomen  of  Taytay. 


Type. 

1 

Num- 
ber. 

Maxi- 
mum. 

Mean. 

Minimum. 

2 
12 
7 

1 

2 

34 

1 

86.3 
143.9 
127.8 
117.8 

83.3 
117.8 
113.8 
114.3 
88.0 
91.7 
108.8 
113.7 

80.3 
99.8 
9n.2 
110.8 

Iberian             

B   B  B 

Modified  Primitive    —  . - 

96.4 
139.1 

87.1 

Blends                         - 

87.8 

A  high  combined  face  index  means  a  relatively  long  and  narrow  face, 
whereas  a  low  combined  one  means  a  relatively  short  and  broad  face. 

The  Primitive  and  the  Iberian  are  more  distantly  separated  in  this 
particular  than  any  of  the  other  types,  and  the  Blends  are  nearer  the 
Iberian  than  the  Primitive.  The  Anstraloid  and  the  Alpine  also  resemble 
the  Iberian  in  this  respect.  The  Modified  Primitive  is  more  like  the 
Primitive. 

To  summarize  the  head,  nose  and  face : 

The  cephalic  index,  nasal  index,  morphologic  face  index,  and  combined  face 
index  demonstrate  that  the  women  of  Taytay  have  relatively  broader  heads,  faces 
and  noses  than  the  men  of  Taytay,  and  the  latter  have  the  same  characters 
relatively  broader  than  the  Siberian  women,  except  that  the  cephalic  index  of  the 
men  of  Taytay  is  slightly  less  than  that  of  the  others.  The  broad  liead,  face  and 
nose  characterize  the  Primitive  type,  which  would  indicate  that  the  women  of 
Tavtav  are  more  Primitive  than  the  men,  or  than  the  Siberian  women. 


]  4  BEAN. 

THE   EAR   FORM. 

The  ears  of  the  women  of  Taytay  are  not  definite  in  type,  but  more 
mixed  than  those  of  the  men.  Unlike  the  other  physical  characteristics 
which  are  so  largely  Primitive  in  nature,  the  ears  of  the  women  are 
more  largely  Iberian,  52  of  the  63  having  Iberian  characteristics  pure  or 
mixed,  whereas  only  8  have  Primitive.  There  are  also  14  that  partake 
of  the  B.  B.  B.  type,  entirely  or  in  part.  No  other  forms  appear  to  any 
considerable  extent,  although  16  are  noted  as  mixed,  which  means  that 
the  type  is  not  pure.  The  inference  is  that  the  ears  of  the  women  of 
Taytav  are  impure  Iberian,  partaking  therefore  of  the  Australoid,  with 
Primitive  markings. 

^Vhen  the  ''Type  of  individuals"  in  the  fifth  column  from  the  right 
side  of  Table  II,  page  20,  is  corrected  by  the  use  of  the  ear  type  as  a 
factor,  and  removing  from  the  Blend  those  individuals  resembling  the 
Iberian  or  the  Primitive,  the  following  changes  occur,  as  represented 
by  the  "Species  of  individuals"  in  the  first  column  of  the  same  table: 
Eight  Blends  become  Iberian,  six  Blends  become  Primitive,  and  one 
Blend  becomes  an  Australoid  by  its  similarity  to  the  latter  type.  Twenty- 
one  Blends  remain  Blends.  It  is  to  be  noted  that  the  Blends  that  become 
Iberian  are  more  like  the  Primitive  than  are  those  becoming  Primitive 
like  the  Iberian;  and  as  the  Blends  which  remain  are  also  more  like 
Primitive  than  the  Iberian,  this  is  additional  evidence  that  the  Blends 
partake  more  of  the  former  than  of  the  latter  in  characteristics. 

In  this  connection  refer  to  Plate  I  where  the  Iberian  (D)  on  the 
left  may  be  compared  and  contrasted  with  the  two  Primitive  (Blends). 
This  may  also  be  done  more  in  detail  by  reference  to  Plates  II,  III,  and 
lA'',  M'here  both  front  and  profile  views  may  be  seen.  There  can  be  no 
mistaking  the  Iberian  characteristics  of  the  woman  in  Plate  IV.  The 
long,  narrow  head  and  face,  the  long  nose,  the  long  ears  with  pendant 
lobule,  everted  concha,  and  helix  that  is  rolled  out  below,  are  morpho- 
gnomonic  (a  new  word  similar  to  pathognomonic  and  having  the  same 
meaning  in  relation  to  pathological  conditions).  Likewise,  the  two 
young  women  are  unmistakably  Modified  Primitive  in  type,  with  shorter, 
broader  heads,  faces,  noses,  and  ears,  the  last  with  somewhat  depressed 
concha  and  lower  helix  turned  forward.  The  same  is  true  also  of  the 
Primitive  (Blend)  of  Plate  A^. 

There  are  only  two  other  plates,  which  will  be  described  at  this  time 
to  complete  their  consideration. 

The  modified  B.  B.  B.  of  Plate  Y  is  a  fair  representative  of  this 
type  as  ordinarily  seem  among  Filipinos,  although  it  is  by  no  means 
the  pure  B.  B.  B.  as  found  among  Europeans.  However,  the  head  and 
face  are  somewhat  oblong  and  the  ear  is  faintly  so.  Tbe  photograph 
does  not  show  the  ear  to  advantage ;  it  is  somewhat  more  oblong  in  shape 
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than  it  appears.  Plate  I  shows  the  figure  on  the  right  representing  a 
womaii  who  is  square-set  and  solidly  built,  in  contrast  to  the  slender 
Iberian  at  the  opposite  end  of  the  plate  and  the  rounded  lines  of  the 
other  figures.  There  can  be  no  doubt  that  these  three  types,  the  Iberian, 
the  Primitive,  and  the  B.  B.  B.,  exist  among  the  women  at  Taytay, 
and  the  Australoid  is  also  found,  although  no  Australoid  or  Primitive 
of  pure  type  could  be  photographed. 

The  dwarf  of  Plate  YII  is  of  a  Modified  Primitive  type  but  by  no 
means  a  pure  Primitive.  She  is  about  185  centimeters  in  height,  verv- 
shy,  childlike  and  simple-minded,  and  could  not  be  prevailed  upon  to 
submit  to  any  sort  of  measurements. 

Disease  and  species. 


Group. 


'  Tubercu- 
losis. 


Primitive 0 

Blend - 1 

.\ustraIoi(l 1 


Tumors. 

other  af- 
fiictions. 

Number. 

.4 

0 
i 

0 

3 

•2 

2 
0 

20 
10 
21 

8 

i 

The  number  of  diseased  persons  is  so  small  that  a  fair  comparison  is 
impossible,  but  the  data  corroborate  previous  findings;  therefore  they 
may  be  taken  as  substantiating  former  deductions.  Fifty  per  cent  of 
the  Iberians  examined  were  diseased,  whereas  only  20  per  cent  of  the 
Primitive  and  about  30  per  cent  of  the  Blend  were  diseased.  Fifteen 
per  cent  of  the  Iberians  had  tuberculosis,  whereas  none  of  the  Primitives 
were  so  affected,  and  only  one  Blend  and  one  Australoid  had  the  disease. 
Two  of  the  Iberians  suffered  with  beriberi,  which  indicates  that  the 
Iberian  is  not  immune  to  beriberi. 

It  is  obvious  from  the  above  that  the  Iberian  women  of  Ta3i:ay  are 
more  diseased  than  the  Primitive,  and  they  seem  to  be  especially  liable 
to  tuberculosis. 

In  conclusion  it  may  be  said  that  the  morphology  of  the  women  of 
Taytay  is  more  Primitive  than  that  of  the  men  and  resembles  the 
women  of  Siberia.  The  tj-pes  of  ears  and  the  physical  types  are  as 
definite  among  the  women  as  among  the  men,  and  are  thereby  more 
firmly  established  as  entities.  The  Blend  is  largely  Primitive  in  char- 
acter and  the  Australoid  is  between  the  Iberian  and  the  Primitive. 
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9.S    12.5    10.8  ,  10.0  ^  6.3 

5.5 

2.4 

7.4 

9.6 

3.7 

4.4 

2.0 

4.8 

2.7 

5.7 

1.2 

3.3 

2.85 

2-3 

28.2 

34.8 

26.0 

25.0  j 

10.2    13.2    12.4  ]  10.5    6.6 

5.4 

2.6 

8.2 

10.4 

4.2 

4.6 

1.9 

4.0 

3.6 

6.5 

5.2 

3.2 

2.75 

3 

28.6 

36.5 

25.8 

27.3 

10.4  ,  13.2 

12.7 

9.6    6.0 

5.6 

2.6 

9.2 

10.2 

4.2 

4.3 

2.0 

5.0 

3.3 

6.2 

4.8 

.1.3 

3.25 

2 

30.6 

37.2 

27.8 

28.5 

10.4  !  13.3 

12.3 

10.2 

7.0 

6.2 

2.8 

9.8 

10.5 

3.8 

4.5 

2.0 

4.5 

3.8 

6.7 

5.0 

3.6 

2.60 

4 

29.4 

33.0 

23.0 

25.0 

10.7    13.2 

12.4  :  10.3 

7.0 

6.3 

2.  7 

7.7 

11.2 

3.7 

4.5 

2.8 

4.0 

3.7 

6.9 

5.1 

3.4 

2.80 



31.0 

35.7 

27.7 

25.7 

10.5    14.1 

12.6 

11.0 

6.8 

6.2 

S.O 

7.7 

11.4 

3.8 

4.9 

1.7 

5.0 

3.2 

6.3 

.5.1 

3.3 

3.15 

4 

29.3 

36.0 

27.0 

28.0 

10.5    13.2 

12.3 

10.0 

6.2 

5.9  1  2.4 

8.4 

10.0 

3.7 

4.0    2.4 

4.8 

3.1 

6.1 

4.3 

3.5 

2.75 

3 

31.0 

36.5 

28.0 

27.0 

10.5    13.2 

13.2 

9.7 

6.7 

5.9  1  2.6 

8.4 

10.2 

3.8 

4.1 

2.3 

4.4 

3.3 

5.7 

4.3 

3.4 

2.90 

2 

29.2 

33.8 

26.4 

25.5 

10.4  !  13.1 

12.1 

10.0 

6.8 

6.2]  2.7 

8.4 

11.2 

3.7 

4.3 

1.7 

4.8 

3.4 

6.2 



3.8 

2.80 

4 

29.8 

34.2 

28.0 

26.6 

10.2  j  13.1 

12.1 

10.0 

6.6 

5.9  j  2.45 

7.8 

10.3 

3.75 

4.4 

1.7 

4.5 

3.4 

6.2 

4.7 

3.3 

2.93 

3 

29.3 

35.1 

26.8 

26.9 

21) 


P.EAN. 


Table  11. — Indicrs  and  calculated 


8peoit's  of 
Inilividnals. 

s 

2 

6 
"3 

u 
c 

IS? 

u 

(0 

■■5  M 
a 

25.2 

o 

as 

<D  C 

*-   Qj 
D  — 

<i 

28.8 

■qJ" 

§ 

a)  til 
3  C 

< 

g  ! 

cj  be 

>  a 
£^ 

2^1 

.DCS 
< 

i      I 

Q.J- 

111 

< 

Z  Ml  ' 

S 

a  . 

ii 

s 

2 

s  n 

—  C 

0 

b'" 

0 

42.5 

Australold 

1 

428 

35.5 

20.5 

15.4 

10.9 

17.0 

12.1  1  29.0  \  20.6 

13.1 

30.8 

PriinitiTe L 

2 
3 

407 
393 

37.4 
31.4 

24.8 
21.3 

3.5.5 
38.5 

23.5 
26.1 

17.0 
17.7 

11.2 
12.0 

22.2 
19.0 

14.7  1  27.8 

18.4 
20.6 

17.7 
16.3? 

28.0 
28.9 

63.2 
56.3 

Primitive 

12.9! 

30.3 

Primitive 

4 
5 

429 
427 

33.2 
33.3 

22.0  1  39.6 

26.2 
25.2 

15.7 
16.4 

10.4  I  22.2  '  14.6 

32.8 
30.4 

21.7 
20.6 

17.1 
17.5 

28.1 
27.5? 

60.8 
63.6 

Australoid 

22.8 

36.6 

11.1 

20.4    13.8  , 

Australoiil  — 

6 

468 

35.7 

23.8 

36.9 

24.7 

16.8 

11.2 

19.6  '  13.1  j  30.2 

20.2 

13.2 

29.5 

44.5 

Blend..... 

7 

445 

30.4 

21.5 

36.5 

25.8 

16.0 

11.3 

18.6  '  13.1    28.4 

20.0 

10.5 

30.8 

34.0 

Iberian 

8 

443 

30.5 

21.3 

35.2 

24.6 

16.2 

11.3 

19.0  1  13.2  {  27.5    19.2 

13.5 

30.8 

43.8 

Primitive  —  ._ 

9 

10 
11 
12 

13 
14 
15 

444 
460 

468 
499 

33.3 
33.9 
32.8 
31.3 

33.7 
33.8 

23.4 
23.7 
22.3 
21.3 

22.5 
22.5 

35.8 
33.6 
38.3 
39.2 

37.2 

38.2 

•> 

25.1 
23.5 
26.1 
26.7 

24.9 
25.4 

16.3 
16.4 
16.3 
15.4 

15.5 
15.4 
15.2 

11.4 
11.4 
11.1 
10.^ 

10.3 
10.2 
10.1 

20.9  1  14.7    28.5  i  20.0 

13.4 
13.9 
12.8 
12.4 

13.2 
12.4 
17.5 

28.2 
28.9 
26.7 
30.4 

29.6 
27.3 
27.2 

47.5 
48.1 
47.9 
40.7 

44.6 

45.4 
64.3 

Iberian  _ 

17.8    12.4 
20.7  j  14.1 

30.5  1  21.3 
28.2    19.2 
30.5    20.8 

Blend 

Iberian    ... 

21.8 

20.5 
20.9 
21.3 

14.8 

13.7 
13.9 
14.2 

Primitive 

30.7 
31.7 
28.0 

20.5 
21.1 
18.7 

B.  B.  B.    .  .. 

Blend 

Primitive   . 

16 

17 

18 

262 

498 

33.5 

36.6 
30.1 

22.4 

24.3 
20.9 

37.7 

31.5 
37.8 

25.3 

20.9 
26.2 

15.6 

14.0 
17.8 

10.4 

9.3 
12.3 

21.6 

23.0 
19.2 

14.5 

1.5.3 
13.3 

29.2 

30.2 
30.5 

19.6 

20.0 
21.2 

14.3 

20.8? 
15.9 

29.9 

28.4 
26.1 

47.8 

73.2 
60.9 

Iberian  .. 

Blend 

Blend 

19 
20 

507 
433 

34.3 
34.0 

22.9 
21.8 

39.5 
41.5 

26.3 
26.7 

15.7 
17.5 

10.4 
11.2 

23.5 
19.1 

15.7    29.5 
12.3    31.3 

19.7 
20.1 

11.4 
12.4 

32.2 
33.0 

35.4 
37.6 

B.  B.  B 

Iberian 1 

21 

512 

36.2 

23.3 

40.5 

26.0 

17.2 

11.0 

23.0 

14.8  1  30.2 

19.4 

14.8 

29.9 

49.5 

Adriatic 

22 

34.2 

21.9 

44.0 

28.2 

16.3 

10.4 

21.3 

13.6 

33.7 

21.0 

12.7 

32.7 

38.8 

Australoid 

23 

506 

33.5 

22.4 

38.0 

25.4 

16.3 

10.9 

20.5 

13.7 

34.5 

23.0 

13.2 

30.7 

42.9 

Iberian 

24 

25 
26 
27 
28 

29 
30 
31 
32 

213 

524 

2 

221 

253 

572 
578 
645 

34.0 

37.0 
37.9 
34.9 
32.4 

32.2 
36.6 
30.1 
32.0 

21.8 

24.0 
24.6 
22.4 
21.3 

21.4 
25.4 
20.9 
22.2 

40.9 

36.8 
88.0 
41.9 
40.5 

40.3 
35.0 
35.3 
34.6 

26.2 

23.9 
24.7 
26.9 
26.6 

26.8 
24.2 
24.5 
24.0 

16.6 

16.0 
17.4 
14.1 
17.6 

17.2 
15.8 
16.0 
16.3 

10.6 

10.3 

11.3 

9.1 

11.5 

11.4 
10.9 
11.1 
11.3 

23.1 

21.0 
21.0 
23.4 
21.4 

21.9 
19.4 
20.0 
19.1 

-14.8 

13.6 
13.6 
15.0 
14.0 

14.5 
13.3 
13.9 
13.2 

32.0 

30.0 
32.5 
31.2 
28.0 

30.7 
28.4 
31.0 
27.6 

20.5 

19.4 
21.1 
20.0 
18.4 

20.4 
19.7 
21.5 
19.1 

11.2 

15.1 
16.3 
15.2 
16.7 

14.7 
11.6 
14.0 
16.1 

34.6 

32.1 
27.2 
30.6 
29.6 

30.5 
29.6 
32.3 
29.5 

32.3 

47.0 
59.9 
49.6 
56.4 

Iberian .       

Iberian ... 

Iberian 

Iberian 

Iberian 

48.2 

Iberian 

39.2 

Blend 

46,4 

Iberian 

.54.5 

Blend.  .    

33 
34 
35 
36 

37 
38 
39 
40 

41 

677 
625 
664 
699 

70 
690 

698 
712 

33.8 
33.2 
31.9 
32.6 

31.5 
32.1 
33.8 
34.7 

33.4 

20.8 
21.3 
21.7 
21.8 

22.8 
22.0 
23.3 
23.2 

23.3 

39.2 
40.3 
34.6 
39.0 

40.0 
36.5 
38.3 
37.3 

37.4 

23.9 
25.9 
23.5 
26.1 

26.4 

16.8 
17.0 
15.6 
17.0 

174 

10.3    20.8 

12.8 
13.7 
14.3 
12.4 

13.6 
13.4 
16.5 
15.0 

15.6 

30.5 
32.3 
30.5 
29.2 

30.0 

29.8 
29.2 

29.2 

18.7 
20.7 
20.7 
19.6 

19.8 

20.5 
19.5 

20.4 

11.3 
11.6 
16.5 
14.0 

14.4 
12.0 
10.3 
13.0 

12.7 

33.2 
31.5 
30.5 
29.2 

28:5 
31.2 
31.2 
29.5 

26.3 

34.0 

Blend 

10.9 
10.5 
11.4 

11.5 
10.8 
11.9 
11.0 

12.2 

21.4 
21.0 
18.5 

20.6 
19.5 
23.9 
22.5 

22.3 

36.8 

Blend 

54.0 

Blehd....      . 

47.9 

Iberian 

50.5 

Iberian  __      

25.1  1  15.8 

38.4 

Alpine 

26.4 
24.9 

26.1 

17.3 
16.5 

17.5 

33.0 

Iberian 

44.0 

Blend 

48.2 

Australoid 

'42 

711 

32.1 

22.8 

37.0 

26.2 

15.2 

10.7 

21.5 

15.2 

30.8 

21.8 

15.1 

26.4 

57.2 

Blend 

43 

735 

34.0 

22.1 

41.2 

26.8 

16.0 

10.4 

21.0 

13.6 

31.0 

20.1 

10.4 

27.8 

37.4 

Iberian 

44 

741 

33.5 

22.7 

35.5 

24.] 

17.3 

11.7 

23.3 

15.8 

32.4 

21.9 

I14.5 

28.5 

50.8 

III.  FILIPINO  types:  racial  anatomy  in  taytay. 
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factors — women  of  Taytay. 


-   1 

o 
s  x' 

H 

Si 

e 
1 

Type  of  indivitliiiils. 

^     1 

gK  1 

=  11 
n  o   1 

H^ 

71.4 
79.0 

ii      1 

DOm 

O  0) 

II 

S 

78.4 
70.5 

S       1 

■0  x'  ' 

S  u   ; 

5 

Kiir  typf. 

1           1 
22.2  '  12.0 

73.80  1 
89.15  ^ 

107.14 
90.00 

Australoid 

109.8 
89.1 

Iberian  C. 
Mixed  B.  B.  B. 

22.0 

12.4  1 

Blend 

23.4    12.4  i 

86.85 

83.33 

Blen.l 

80.0 

73.5 

91.8 

PrimitiTe. 

•23.5  ,  13.0 

86.93 

90.47 

Blend 

77.1 

77.7 

100.7 

Mixed. 

1 21.7?;  11.3? 

77.10 

102.40  ; 

Australoid 

68.2 

81.9 

120.0 

Iberian  C. 

21.4  1  10.4 

78.57 

86.66 

Australoid 

72.6 

84.6 

116.5 

Iberian  C. 

19.4  1    9.4 

8^1.30 

85.71 

Blend 

74.1 

77.5 

104.5 

Iberian  A,  I),  (',  Primitive. 

28.2  :  11.5 
[  20.7    12.0 

82.32 
87.11 

75.00 
114.70 

Blend 

64.6 
83.3 

89.9 
66.9 

139.1 
80.3 

Iberian  ('. 

Primitive 

•23.3 

12.9 

84.30 

77.08, 

Blend 

71.5 

79.3 

110.9 

Mixed. 

21.8 
20.3 

10.8 
11.0 

82.49 
77.89 

81.25 
74.78 

Blend 

68.2 
66.1 

86.6 
74.4 

126.9 
112.5 

Iberian  C  and  D. 
Iberian  C  and  D. 

Iberian 

20.1 

10.4 

84.61 

100.00 

Modified  Primitive 

75.6 

72.9 

96.4 

Iberian  I). 

23.2 

12.4 

90.53 

84.00 

Alpine  or  B.  B.  B 

71.3 

79.0 

110.8 

Mi.xed  Iberian.  B.  B.  B. 

22.9 
20.7 

11.3 

87.71 
95:57 

80.43 
92.10 

Blend 

Iberian  C  and  D. 
Primitive,  odd  type. 

Modified  Primitive 

78.7 

68.6 

87.1 

21.6 
20.3 

10.8 
10.9 

79.44 

8.5.88 

84.10 
94.87 

Blend 

68.6 
76.6 

81.8 
73.4 

119.2 
95.8 

Iberian  D  and  C. 
Iberian  B  and  C. 

Blend 

22.7 
23.3 

12.1 
13.3 

83.43 
85.50 

88.88 
66.00 

Blend 

68.8 
80.5 

82.8 
70.9 

120.3 
88.0 

Iberian  C. 
Iberian  C. 

B.  B.  B 

24.5 

13.6 

77.72 

77.07 

Iberian 

69.0 

80.1 

116.0 

Iberian  C  and  X). 

22.2 

11.2 

87.00 

105.26 

Adriatic 

72.0 

81.9 

113.7 

Mi.xed  Iberian  ? 

22.3 
23.5 

21.0 

12.3 
11.9 

11.0 

80.11 
80.54 

77.77 

97.75 
76.92 

81.39 

.\ustraloid 

78.3 
74.3 

71.1 

74.6 
85.2 

75.1 

95.2 
114.6 

105.6 

Iberian  C  and  D. 
B.  B.  B.,  Iberian  D. 

Iberian,  B.B.B.,  Primitive. 

Blend 

Iberian 

22.8 

12.4 

81.28 

77.77 

Blend 

71.4    80.0 

112.0 

Iberian  D. 

23.9 

12.8 

78.83 

75.51 

Iberian 

64.8 

86.0 

132.7 

Iberian  and  Primitive. 

22.0 

11.4 

79.00 

84.78 

Blend 

69.5 

78.5 

112.9 

B.B.B. 

23.3 

12.8 

77.46 

85.71 

Iberian 

68.1 

83.3 

122.3 

Iberian  (;  and  D. 

21.1 

11.4 

78.68 

68.08 

Iberian 

67.0 

80.8 

120.6 

Iberian  A. 

20.3 

10.2 

83.33 

82.92 

Blend 

71.8 

77.6 

108.0 

Iberian  D. 

21.5 

10.8 

79.46 

81.81 

Blend 

73.5 

83.5 

113.6 

B.B.B.,  Iberian. 

31.47 

21.4? 

89.75 

78.72 

Blend 

i71.1 

76.3 

107.3 

Iberian  C  and  D. 

22.4 

12.4 

83.14 

'    87.17 

Blend 

;79.0 

|73.5 

93.0 

Mixed  Primitive. 

22.1 

11.5 

87.50 

:    82.22 

Blend 

i67.7 

81.5 

120.4 

Mixed  Iberian. 

25.3 

14.6 

81.00 

8.5.10 

Blend 

76.9 

78.1 

101.5 

B.  B.  B.,  Iberian. 

24.0 

12.7 

76.06 

74.00 

Iberian 

62.8 

90.4 

143.9 

Iberian  D. 

21.7 
20.7 

12.7 

8.5 

78.85 
1  95.23 

75.51 
80.00 

Iberian 

73.2 
76.7 

73.1 
'90.3 

99.8 
117.7 

Iberian  D. 
Iberian  B,  Alpine. 

.\lpine 

19.8 

17.5 
21.4 

9.0 

8.0 
11.7 

78.33 

i  84.52 
81.39 

77..50 

93.47 
97.30 

Iberian 

69.6 

78.8 
]72.9 

'82.4 

1 

1  74.8 

\  78.1 

118.4 

94.9 
107.1 

Iberian  D. 

Iberian  D. 
Iberian  D. 

Blend 

Australoid 

23.2 

11.9 

82.38 

75.55 

Blend 

J65.8 

88.9 

135.1 

Odd  type  Iberian. 

23.2 

81.87 

76.08 

1 

Blend 

i 

1 

B.B.  B.,  Iberian. 

->? 


I'.KAX. 


Table  11. — hidiccn  and  calculated 


Species  of 
individuals. 


Blend - 

Australoid  -.. 

Blend 

Iberian 

Primitive 

Blend 

Iberian 

Blend 

Blend. -. 

Blend 

Primitive 

Blend 

Australoid 

Blend 

Blend ..- 

Iberian 

Primitive 

Primitive 

Australoid 

Average  . 


762 
822 
824 
823 

771 
752 

745 


957 
859 
729 

818 
817 
821 


955 
920 


0) 

H 

2  a* 


36.5 
31.1 
30.5 
32.9 

32.3 
35.3 
35.4 
32.6 

33.0 
34.7 
34.0 
36.0 

38.3 
32.0 
32.8 
38.2 

32.7 
33.2 
35.3 

33.7 


'■5  OK 

"o" 

23.9 
22.7 
21.2 
21.6 

23.0 
23.5 

22.8 
21.6 

22.7 
23.8 
23.8 
23.5 

25.4 
23.1 
22.9 
24.5 

22.2 
23.7 
23.7 

22.7 


39.1 
34.7 
38.0 
39.8 

3.5.0 
39.5 
41.4 
37.9 

38.3 
40.5 
34.8 
30.9 

37.6 
35.7 
33.3 
40.5 

35.3 
33.2 
38.3 


37.5 


ei 


25.6 
25.3 
26.4 
26.1 

25.6 
26.3 
26.7 
25.2 

26.3 
27.1 
24.4 
24.1 

25.0 
25.8 
23.3 
25.9 

24.0 
23.7 
2.5.7 


«J  ao| 


25.2 


16.7 
14.0 
14.5 
16.8 

16.2 
16.6 
17.7 
15.5 

16.7 
14.5 
16.0 
1G.3 

15.8 
15.0 
16.7 
1.5.6 

15.6 
13.4 
16.0 

16.1 


10.9 
10.2 
10.1 
11.0 

11.5 
11.0 
11.4 
10.3 

11.5 

9.9 

11.2 

10.6 

10.5 
10.8 
11.7 
10.0 

10.6 

9.5 
10.7 


10.8 


..CI  C    ;    ..    C     .  C 


•■i      2 


21.0  13.8 
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ILLUSTRATIONS. 


Plate  I.  Women  ok  Taytay. 
Fig.  1.  Iberian    (D). 

2.  Primitive    (Blend). 

3.  Dwarf. 

4.  Primitive    (Blend). 

5.  B.  B.  B. 

Plate  II.  Woman  of  Taytay. 

Fig.  1.  Primitive  (Blend).     Side  view 
2.  Primitive    (Blend).     Front  view. 

Plate  III.  Woman  of  Taytay. 

Fig.  1.  Primitive  (Blend).     Front  view. 
2.  Primitive  (Blend).     Side  view. 

Plate  IV.  Woman  of  Taytay. 

Fig.  1.  Iberian    (D).     Front  view. 
2.  Iberian   (D).     Side  view. 

Plate  V.  Woman  of  Taytay. 

Fig.  1.  A  Modified  B.  B.  B.  type.     Front  view. 
2.  A  Modified  B.  B.  B.  type.     Side  view. 

Plate  VI.  Woman  of  Taytay. 

Fig.  1.  Primitive   (Blend).     Front  view. 
2.  Primitive   (Blend).     Side  view. 

Plate  VII.  A  Dwakf  of  Taytay. 
Fig.  1.  Front  view. 
2.  Side  view. 
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PALHOLITHIC  MAN  IN  THE  PHILIPPINES.     HOMO 
PHILIPPINENSIS. 


By  Robert  Bennett  Bean. 
{From  the  Anatuinkal  Laboratory,  Philippine  Medical  School,  Manila,  P.  I.) 


'Vhe  discovery  of  a  lower  jaw  at  Mauer,  near  Heidelberg,  by  Dr. 
Otto  Schoetensack,  on  October  21,  190T,,  marks  the  earliest  form  of  man 
yet  found  in  Europe.  This  man  has  been  called  Homo  hcidcJhcrgensis, 
and  the  jaw  is  peculiar  in  that  it  unites  two  seemingly  contradictory 
qualities:  massiveness  of  jaw  with  absence  of  chin  ("negative  chin 
formation/'  H.  Klaatsch),  and  an  especially  square,  ascending  ramus, 
qualities  called  pithecoid.  Homo  heidelhergensis  belongs  to  the  earliest 
paleolithic  age,  or  to  the  transition  period  from  Diluvium  to  late  Ter- 
tiary (pliocene). 

Another  early  paleolithic  fonn  was  recently  discovered  in  the  lower 
grotto  of  Le  Moustier  (Dordogne),  where  a  skeleton  was  unearthed 
bearing  the  marks  of  the  older  Diluvial  race,  resembling  the  Neander- 
thal type.  The  massive  proportions  of  the  chinless  jaw  are  remarkable. 
The  femur  is  extraordinarily  short,  the  length  is  estimated  at  19..") 
centimeters,  and  the  lower  extremities  are  necessarily  short. 

Another  find  of  great  importance  occured  in  France  near  La  Chapelle- 
aux-Saints  (CoiTeze)  on  August  3,  1908,  in  the  form  of  a  skeleton  of  a 
man  in  an  absolutely  undisturbed  stratum,  by  the  Abbes  A.  and  J.  Bouys- 
sonie  and  L.  Bardon.  The  subject  was  an  old  man  of  about  160  centi- 
meters stature.  The  skull  is  dolichocephalic,  with  an  index  of  75;  its 
height  is  small ;  the  huge  round  orbits  and  wide  nasal  apertures  reseml)le 
the  iSTeanderthal  skulls.  The  face  is  prognathous  and  the  mandible  is 
very  large,  with  absence  of  chin. 

The  cultural  and  fossil  findings  in  connection  wijh  the  remains  place 
them  in  three  succeeding  periods  of  time.  Homo  heidelbergensis  being 
older,  and  the  other  two  more  recent  and  of  about  the  same  date,  but 
all  of  great  antiquity. 

]\Ien  of  similar  form  may  be  seen  in  the  Philippines  to-day,  rarely, 
it  is  true,  but  the  close  observer  who  lives  among  the  people  of  different 
parts  of  the  Archipelago  for  years  can  hardly  fail  to  notice  such  types. 
It  was  my  good  fortune  to  make  observations  and  measurements  of  such 
a  man  at  Taytay,  in  the  Province  of  Eizal,  Island  of  Luzon,  on  April 
5,  1909,  during  my  anthropometric  survey  of  the  town.  The  man  came 
to  the  clinic  of  the  Free  Dispensary  which  was  being  operated  during 
the  survev  and  was  treated  for  sexual  neurasthenia.     He  disappeared  as 
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quietly  as  he  came,  and  I  was  unable  to  find  him  again.  He  did  not 
live  in  Taytay,  and  some  of  the  people  there  said  that  he  came  in  from 
the  hills  that  lie  immediately  back  of  the  to\vn.  I  endeavored  to  obtain 
a  photograph,  but  unfortunately  the  Government  photographer  was  absent 
on  that  day  and  the  only  camera  available  was  inadequate.  However, 
this  was  utilized  and  the  resulting  photographs  are  reproduced  here  for 
the  first  time.     (See  Plate  I,  figs.  1  and  2.) 

The  features  of  this  man  are  large  and  heavy,  the  lower  jaw  is  heavy,  long, 
square  and  narrow,  with  "negative  chin  formation."  The  brow  ridges  protrude, 
the  cheeks  are  large  and  prominent,  the  nose  is  massive,  wide,  straight  and 
depressed  at  the  nasion,  and  the  lips  are  full  and  thick.  The  brow  ridges  are 
noticeably  prominent.  The  upper  lip  is  broad  from  its  border  to  the  nasal  spine, 
a  distance  of  2.7  centimeters,  and  the  peculiarity  of  it  is  the  rounded  contour 
between  the  nasal  spine  and  lip  margin  as  seen  in  profile.  The  face  is  prognathous, 
the  facial  angle  70° — ^glabella,  nasal  spine,  external  auditory  meatu.s — is  not 
greater  nor  less  than  that  of  many  other  Filipinos,  although  it  is  7°  to  8°  less  than 
that  of  the  Igorots  measured  in  the  same  way.  Nevertheless,  about  30  per  cent  of 
the  Igorots  have  the  same  index  and  4  per  cent  one  of  less  than  70°.  The  nasal 
index  is  102.2,  the  cephalic  73.68,  and  the  stature  156.8  centimeters.  The  head 
height  from  the  upper  part  of  the  external  auditory  meatus  to  the  bragma  is  12.5 
centimeters.  The  ear  is  a  combination  of  Primitive  and  Iberian,  and  should  be 
called  the  Australoid  ear.  The  orbits  are  large  and  round,  the  forehead  is  low  and 
the  glabella  is  prominent.  The  sagittal  head  outline  is  low,  long,  and  somewhat 
flat  over  the  lambda,  and  might  very  well  represent  the  combined  Primitive  and 
Iberian  head  outline  in  the  form  of  the  Australoid.  The  type  falls  within  the 
group  I  have  designated  as  Australoid,  because  it  is  long  headed,  broad  nosed,  and 
small  in  stature,  but  this  man  is  a  form  somewhat  apart,  typical  of  neither  the 
primary  nor  the  secondary  Australoid.  The  following  actual  dimensions  are 
given  to  complete  the  description: 

[Name,  Alejandro  Mesa;  age,  55  years.] 


1 
Centi- 
meters. 

Centi- 
meters. 

Centi- 
meters. 

Stature .  -    

156.8 
84.5 
95.5 

125.7 
81.2 
6.7 
44.0 
80.1 
54.0? 
73.4 
95.0 

125. 6 

19.0 

Head  breadth 

Head  height 

14.0 
12.5 

14.1 
10.0 
10.6 

6.0 
13.0 
10.2 

7.2 

5.8 
2.3 
4.6 
4.5 

Lip  width  (2) 

Lip  length  .       

L8 
1.9? 
3.6 
6.2 

3.5 

9.7 

Sitting  height 

Heel  to  umbilicus 

Heel  to  sternum 

Heel  to  pubis     __  _ 

Bizygomatic     diam- 

Ear  breadth. 

Ear  length   

Narrowest  forehead- 
Chin  to  nasion 

Nasion  to  hairline— 
Bimastoid  diameter— 

Bigoniac  diameter 

Naso-buccal  distance. 
Naso-alveolar      dis- 
tance      —    

Distance     between 
the  eyes 

Heel  to  knee.      

Distance     between 
the  outer  corners  — 

Eye    color    by  Mar- 
tin's     artificial 
eyes,  No.  3. 

Right   handed. 

i 

Heel  to  trochanter 

Heel  to  finger  tip 

Heel  to  wrist       

Heel  to  elbow 

Heel  to  acromion 

Head  length,  gla- 
bella— m  ax  i mum 

Nose  height 

Nose  breadth 

Nose  length 

The  upper  leg  length,  or  approxmately  the  femur  length,  is  less  than  that  of 
the  lower  leg  or  tibia,  which  would  give  a  high  crural  index,  a  characteristic  of 
the  Australoid  type. 
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A  fair  consideration  of  the  physical  characteristics  of  this  man  will 
show  necessarily  his  close  relationship  to  the  Neanderthal  type.  The 
massive  lower  jaw  w4th  its  square  ramus  and  receding  chin;  the  low 
cephalic  index,  heavy  brow  ridges,  rounded  orbits,  large  nasal  apertures 
and  high  nasal  index;  the  small  stature,  but  muscular  frame  and  the 
short  upper  leg  or  femur,  all  betoken  a  fonn  similar  to  that  of  the 
antediluvijil  man  of  Europe,  Homo  heidelbergensis. 

I  believe  this  is  the  fundamental  type  of  the  Philippines,  and  it  is 
closely  allied  to  the  Australoid,  which  I  have  found  in  groups  of  in- 
dividuals from  all  parts  of  the  Arcliipelago.  Whetlier  this  form  origi- 
nated here  or  elsewhere  may  not  be  known,  but  the  probability  is  that  it  is 
a  production  of  the  East  rather  than  of  Europe,  although  it  may  have 
wandered  away  from  Europe  during  the  ages  of  ice  and  cold,  coming 
to  the  East  for  a  more  equable  climate.  A  form  resembling  the  Aus- 
traloid that  has  been  found  in  the  great  islands  of  the  Pacific  Ocean, 
Borneo,  Java,  Sumatra,  Ceylon,  Celebes,  and  in  the  Malay  Peninsula 
indicates  that  this  may  have  been  their  original  home. 

Whatever  the  origin  of  this  man  there  can  be  no  doubt  of  the  presence 
in  considerable  numbers  of  nearly  related  forms  in  the  Philippine  Is- 
lands, therefore  I  propose  the  name  Homo  philippinensis  for  this  type. 
The  description  and  measurements  given  above  serve  to  characterize  the 
type. 


ILLUSTRATION. 


Plate  I. 
Fics.   1   and  2.   Homo  I'hilippinensis. 


31 


Bkan  :    Palkoi.ithic  .Man  in  tmi.;  Phii.ippinks.]  Ll'im..  .Iuikn.  Sci..  Vui..  V.  Xo.   1. 


RHYNCHOTA  PALAWANICA,  PART  11.     HOMOPTERA. 


By  Charles  S.  Banks. 

[From  the  Entomological  Section,  Biological  Laboralorii,  Bureau  of  Science, 

Manila,  P.  I.) 


The  first  part  of  this  paper,  published  in  this  Jourxal,  November, 
1909,  contained  that  portion  of  the  Rhynchota  of  Palawan  belonging  to 
the  suborder  Heteroptera.  The  remainder  of  the  collections  of  Messrs. 
Weber  and  Sclmltze,  containing  the  Homoptera,  is  much  smaller  but 
consists  of  some  very  interesting  forms.  A  total  of  45  species,  including 
8  new  species  in  38  genera,  one  of  which  is  new,  is  here  recorded.  Many 
of  the  species  are  noted  from  these  Islands  for  the  first  time.  The  total 
number  of  species  recorded  in  this  and  the  previous  paper  is  130,  of 
which  20  are  new,  comprising  103  genera,  2  of  which  are  new. 

It  will  be  noted  that,  with  the  exception  of  Tara  Island  and  Bacuit, 
the  chief  collecting  was  done  in  the  immediate  vicinity  of  Iwahig,  located 
at  about  the  central  portion  of  the  Island  of  Palawan.  There  is  no 
doubt  but  that  careful  collecting  by  one  familiar  with  this  order  would 
result  in  our  obtaining  four  or  five  times  as  many  species  both  in 
Heteroptera  and  Homoptera. 

IIHYXCHOTA. 

HOMOPTERA. 
Fam.  CJCADID.E. 

Suhf.   CICADIN.^. 

I>iv.    POLYNF.URARIA. 

PLATYPLEURA  Aniyot  et  Serville. 

Hist,  dcs  Hem.    (1S43)    465. 
Type:  P.  siridula  Linn. 

1.  Platyplevra  fulvigeba  ^Yalk. 

Platjjpleura  fulvigera  Walk.,  List  Honi.    (1850)    1,  9. 
Pcccilopsaltria  fulvigera  Stal,  Berl.  Ent.  Ztschr.  (18G6)  10,  169,  0.  V.  A.  F. 
(1870)    707;    Butl.,   Cist.   Ent.    (1874)     1,    185;    Dist.,   Mono.   Orient. 
Cicadid.  (1889-1892)   1.3,  pi.  1,  fig.  2,  a,  b,  (var.). 
94524 3  3^ 
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PALA^vA^^  Bacuit  and  Tara  Island,  P.  I.  (11655  and  11721  C.  M. 
Weher),  2  specimens.  This  species  is  common  in  all  parts  of  the  Phil- 
ippines. During  the  months  of  August  and  September  its  songs  may 
be  heard  at  certain  hours  of  the  day  in  any  part  of  the  city  of  IManila. 

I>iv.   ClCADARIA. 

CRYPTOTYMPANA   Stfil. 

Ann.  Soc.  Ent.  Fr.    (1861)    (4)    1,  613. 
Type:   C.  pustulata  Fabr. 

2.  CRYPTOTYilPANA    ?VAKICOLOR  Dist. 

Cf-yptotympana  varicolor  Dist.,  Ann.  Mag.  Nat.  Hist.  (1904)    (7j   14,  430, 
Fauna  British  Ind.,  Rhyn.   (1906)   3,  8G. 

I  doubtfully  refer  the  seven  specimens  to  this  species.  The  chief 
differences  between  the  specimens  before  me  and  C.  acuta  Sign.,  appear 
to  be  in  their  lacking  the  dorso-lateral  white  fascise  on  the  abdomen 
and  in  having  the  $  opercula  very  long  and  acute.  They  extend  beyond 
the  caudo-lateral  margins  of  the  abdomen  and  their  apices,  which  are 
strongly  hairy,  are  about  in  line  with  the  apex  of  the  penultimate  abdo- 
minal segment.  There  is  a  dark  brown  median  ventral  fascia  on  the 
abdomen  extending  to  the  base  of  the  penultimate  segment  only  in  the 
S  ,  while  in  the  ?  this  fascia  extends  to  the  apex  of  the  ovipositor. 
The  lateral  portions  of  the  sternites  in  both  sexes  are  covered  with 
golden  yelloAv  or  white  sericeous  pile.  Distant  gives  a  description  of 
the    5    only. 

Palawan,  Iwahig,  P.  I.  (10891  TF.  SchuUzej  11968  C.  M.  Weher), 
7  specimens,  4  $  and  3  $  .  This  is  the  first  record  of  this  species  as 
from  the  Philippines  if  it  prove  to  be  varicolor. 

Div.    DUNDUBIARIA. 

LEPTOPSALTRIA   Stal. 

Hem.  Afr.    (1866)   4,  5. 

Type:  Leptopsaltria  tuberosa  Sign. 

3.  Leptopsaltria  quadeitubkrculata  Sign. 

Cicada  quadrituherculata  Sign.,  Ann.  Soc.  Ent.  Fr.   (1847)    (2)   5,  297. 
Dnnduhia  quadrituherculata  Walk.,  List  Horn.   (1850)    1,  78.     Stal,  Ann. 

Soc.  Ent.  Fr.    (1864)     (4)    4,  60. 
Leptopsaltria  quadrituherculata  Stal,  Berl.  Ent.  Ztschr.    (1866)    10,  170; 

O.  V.  A.  F.    (1870)    710;   Dist.,  Mono.  Orient.  Cieadid.    (1892)    31,  pi. 

8,  fig.  C,  a,  i. 
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This  fine  species,  described  from  Java  by  Signoret,  has  been  found  in 
China  and  also  in  the  Philippines,  having  been  taken  by  Semper.  The 
most  striking  feature  is  the  presence  of  the  four  ventral  q^bdominal 
tub'^rcles. 

Palaavax,  Iwaliig,  P.  I.  (10889  W.  Schultze),  2  S  specimens. 

DUNDUBIA   Ainyot   et  Serville. 

Hist,  dcs  Hem.   (1834)  470. 
Type:   D.  mannifera  Linn. 

4.  DU.NDUBIA    MANNIFERA    Linn. 

Cicada  luannifcra  Linn.,  Mus.  Ad.  Fried.    (1754)   84,  excl.  syn. 

Tettigonia  vaginata  Fabr.,  Mant.  Ins.  (1787)   2,  266. 

Cicada  virescens  Oliv.,  Encycl.  M6th.  (1790)   5,  747. 

Dundubia  vaginata  Am.  et  Serv.,  Hist,   des  H6m.    (1843)    471;   varians 

Walk.,  List  Horn.  (1850)  1,  48;  immacula  Walk.,  ibid.,  50;  nigrimacula 

Walk.,  ibid.,  63;  sobria  Walk.,  ibid.,  63. 
Cephaloxys   ierpsichore   Walk.,   ibid.,   239. 
Fidiciva  confinis  Walk.,  J.  Linn.  Soc,  Zool.   (1867)    10,  92. 
Dvndubia  mannifera  Stai,  Berl.  Ent.  Ztschr.  (1866)   10,  170;  5.  V.  A.  F. 

(1870)    707;   Dist,  Mono.  Orient.  Cicadid.    (1892)    39,  pi.  J,,  fig.  10, 

a,    b;   Fauna   British    Ind.,   Rhyn.    (1906)     3,    94,   fig.   U- 
Mogatinia  ierpsichore  Atkins.,  J.  A.  S.  B.   (1885)    53,  233. 

This  species  is  found  over  the  entire  East,  as  far  north  as  China.  It 
has  been  taken  in  Mindanao  (6G87,  7299  Mrs.  M.  S.  Clemens)  and  on 
Sibuyan  Island  (2010  R.  C.  McGregor). 

Palawan,  Iwahig  and  Tara  Island,  P.  I.  (10893  W.  Schultze,  and 
11722,  11972,  11978  C.  M.  Weher),  16  specimens. 

COSMOPSALTRIA  St'il. 

Hem.  Afr.   (1866)   4,  5. 
Type:  C.  doryca  Boisd. 

5.  COSMOPSALTRIA  INERMIS   Stil. 

Cosmopsaltria  iuerruis  Stiil,  O.  V.  A.  F.   (1870)   708;  Dist.,  ?ilono.  Orient. 
Cicadid.   (1892)  49,  pi.  6,  fig.  15,  a,  b. 

This  quite  rare  insect  is  very  well  figured  by  Distant.  It  has  not 
been  brought  previously  to  this  laboratory  by  any  collector.  Mr.  Schultze 
was  fortunate  in  securing  a  $  and  a  9  specimen. 

Palawan,  Iwahig,   P.  I.    (10892   IF.  Schultze),  2  specimens. 


;:<;  i;axks. 

Snhf.  C^ANIN.^. 

Div.   Mc^(}ANNIARIA. 

MOGANNIA   Aiiiyot   ot   Scrville. 

Hist.  tics.  II dm.    (1843)    467. 
Type:   Mogannia  conica  Germ. 

6.  IMOGANNIA   CONICA   Geiui. 

Cicada  conica  Germ.,  Tliou's  Arch.   (1830)    2,  pt.  2,  39. 
Mogannia  illustrala  Amy.  et  Serv.,  H^m.   (1843)  467,  pi.  9,  fig.  .'/. 
Cephaloxys  hemelyira  Sign.,  Ann.  Soc.  Ent.  Fr.   (1847)    (2)   5,  295. 
Mogannia  indicans,  ignifera  et  avicula  Walk.,  List  Ilom.   (1850)    1,  249, 

250;    (1852)  4,  pi.  2,  fig.  5. 
Mogannia  recta  Walk.,  List  Horn.,  Snppl.    (1858)    39. 
Mogannia  conica  Stal,  Q.  V.  A.  F.  (1862)   483;  Dist.,  Mono.  Orient.  Cicad. 

(1892)    122,  pi.  IJ,,  fig.  18,  a,  b,  Fauna  British  Ind.,  Rhyn.    (1906)    3, 

152. 
Mogannia  liisirionica  Uhler,  Proc.  Acad.  Nat.  Sci.  Philadelphia   (18G2), 

283. 
Mogannia  venutissima  Stal,  O.  V.  A.  F.   (1865)    154. 

Palawan,  Bacuit,  P.  I.  (11054  C.  M.  Weber),  1  specimen,  which 
is  the  typical  form.  There  is  much  variation  in  this  species  according 
to  Distant  et  al.,  although  all  the  Philippine  specimens  appear  to  con- 
form to  the  description  of  the  typical  form. 

Sul;f.  TlBICINlN^e. 

Div.  HUECHYSARIA. 

HUECHYS  Aniyot  et  Serville. " 

Hist,  des  Hem.    (1843)    464. 
Type:   H.  sangninea  De  Geer, 

7.  HuECHYS  SANGUiNEA  De  Geer. 

Cicada  sangninea  De  Geer,  Mem.    (1773)    3,  221,  pi.  33,  fig.  17. 
Tettigonia  sanguinolenta  Fabr.,  Syst.  Ent.  (1775)   681;  Stoll,  Pun.  et  Cig. 

(1788-1790)   fig.  62;  Fabr.,  Syst.  Rhyng.   (1803)   42. 
Cicada  sanguinolenta  Oliv.,  Enc.  Meth.   (1790)    5,  756. 
Euechys  sangninea  Amy.   et   Serv.,   Hist,   des   Hem.    (1843)    465;    Dist., 

Mono.   Orient.   Cicadid.    (1892)    111,    112,    Fauna   British   Ind.,   Rhyn. 

(1906)    3,  157,  fig.  69. 

There  is  considerable  variation  in  the  color  and  markings  of  this 
species,  but  as  all  grades  may  often  be  seen  in  individuals  of  the  same 
community,  these  should  hardly  be  considered  as  even  of  varietal  value. 
The  insects  lose  their  color  in  alcohol,  the  red  changing  to  golden  yellow, 
so  that  such  specimens  might  even  be  considered  as  distinct  species. 
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Palawan-,  Iwahig,  P.  I.  (10955  W.  SchuUze  and  11707  C.  M.  Weher), 
140  specimens  in  many  of  wliicli  the  mesonotum  is  nearly  completely 
suffused  with  red. 

Fani.  KlLdoKlh.K. 

Siil)l.  FULGORIN/E. 

Div.   APHANARIA. 

APH/ENA'  Gu^rin. 

Voy.  Belong,  hid.  Orient.,  Zool.    (1834)    451. 
Type:  A.  fariiiosa  Weber. 

S.  Aph^iENa  fabinosa  Weber.- 

Cicada  farinosa  Weber,  Obs.  Ent.    (1801)    114. 

Lystra  farinosa  Fabr.,  Syst.  Rhyng.  (1803)   57;  Germ.,  Thon's  Ent.  Arch. 

(1830)    pt.  2,  52. 
Aphaiia  farinosa  Burni.,  Handb.  der  Ent.  (1835)  2,  pt.  1,  1G6;  StSl,  Stett. 

Ent.  Zeit.   (18G3)   24,  232,  0.  V.  A.  F.   (1870)  742;  Atkins,  J.  A.  S.  B. 

(1885)   54,  142;  Distant,  Fauna  British  Ind.,  Rhyn.  (1906)   3,  201. 
ApJia-na  farinosa  Spin.,  Ann.  Soc.  Ent.  Fr.    (1839)    8,  244;   Walk.,  List 

Horn.  (1851)  2,  274. 
Aphaua  scuiellaris  White,  Ann.  Mag.  Nat.  Hist.  (1846)   17,  330;  Westw., 

Cab.  Orient.  Ent.   (1848)   73,  pi.  3G,  fig.  3. 
Apliaena  sauyidersii  Walk.,  torn.  cit.  277. 

This  species,  known  in  India,  Malay  Peninsula,  Java,  Borneo  and 
Sumatra,  has  been  previously  reported  from  the  Philippines  by  Stal, 

Palawan,  Iwahig,  P.  I.  (10957  W.  Schultze),  2  specimens,  which 
having  been  put  into  alcohol,  show  no  white  tomentum. 

SCAMANDRA   Stal. 

Stett.  Ent.  Zeit.    (1863)    24,  232. 
Type:  S.  rosea  Gu6r. 

9.    SCAMAN'DKA   IIEBMIONE   Still . 

Scamandra  hermione  Still,  Ann.  Soc.  Ent.  Fr.    (1864)     (4)    4,  62,  5.  V. 
A.   F.    (1870)    743. 

The  specimen  in  my  possession  has  a  somewhat  greater  alar  expanse 
than  that  designated  by  Stal  for  his  type,  it  being  67  millimeters  across. 
It  is  slightly  longer  also,  its  length  being  21.5  mm. 

Palawan,  Iwahig,  P.  I.  (10954  IF.  SchuUze).  A  single  specimen, 
agreeing  perfectly  with  the  description  except  as  to  size. 

*  According  to  the  rules  of  priority  there  is  no  doubt  that  Gu^rin's  name  should 
stand  as  he  originally  wrote  it.  There  appears  no  special  warrant  for  the  change 
by  Burmeister  and  much  less  for  the  following  of  his  lead  by  modern  entomologists. 
Spinola,  in  1839,  reverted  to  Gu^'rin's  name,  with  reason. 

'Weber  not  Fabricius. 
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.Suhf.  DICTYOPHARIN/E. 

DICTYOPHORA  Germar. 

Silb.  Rev.  Ent.    (1883)    1,  175. 
Type:  D.  europcra  Linn. 

10.   DiCTYOPIIOBA    PALLIDA    Don. 

Fulgora  pallida  Don.,  Ins.  Ind.   (1800)   8,  fig.  2. 
Fulgora  graminea  Fabr.,  Syst.  Rhyng.    (1803)    4. 
Flatta  lyrata  Germ.,  Thon's  Ent.  Arch.   (1830)    (2)    2,  47. 
Pseudophana  lyrata  Burm.,  Handb.  Ent.   (1835)    2,  160 
Pseudophana  pallida  Westw.,  Tr.  Linn.  Soc.   (1841)    18,  150. 
Dictyophora  despecta  Walk.,  List  Horn.  (1851)  2,  314;  Atkins,  J.  A.  S.  B. 
(1886)    55,  27. 

Dictyophora  albivitia  Walk.,   loc.   cit.   319;    Melich.,   Horn.    Fauna   Ceyl. 

(1903)  22. 
Dictyophora  lepthorina  Walk.,  loc.  cit.  321 ;  Atkins,  loc.  cit.  30. 
Dictyophora  pallida  Atkins,  loc.  cit.  27 ;  Dist.,  Fauna  British  Ind.,  Rhyn. 

(1906)    3,  243. 
Dictyophora  falbivitta  Atkins,  loc.  cit.  29. 
Dictyophora  percarinaia   Kirby,    J.   Linn.    Soc,   Zool.    (1891)     24,    134; 

Melich.,  loc.  cit.  24. 
Dictyophora  hastata  Melich.,  ibid.  25. 

Kirkaldy  ^  in  his  description  of  insects  aifecting  sugar  cane  indicates 
an  entirely  different  position  and  name  for  the  insect  described  by 
Distant  as  cited  above,  and  doubts  the  identity  of  Fulgora  pallida  Don., 
with  the  species  above  indicated. 

There  is  certainly  nothing  in  the  essential  structure  of  the  insect 
under  my  hand  which  would  ally  it  with  Zamila  aberrans  Kirby.  On 
the  contrary,  while  .Distant's  figure  of  Dictyophara  [sic]  lineata  Don., 
is  extremely  poor  as  to  neuration  of  the  tegmina,  my  specimen  conforms 
closely  to  the  figure  of  Pihrocha  egregia  Kirby,  of  a  closely  related 
genus,  as  given  both  by  Kirby  *  ajid  Distant.^ 

As  to  the  term  Dictyopliara,  I  fijid  the  citation  for  Germar's  genus  in 
Agassiz's  JSTomenclator  Zoologicus  as  Dictyophora.  I  have  not  Germar's 
original,  but  Kirkaldy  states  that  Germar  gave  it  Dictyophora/  and 
as  Stal  ^  gave  it  Dictyophora,  I  imagine  that  this  change  to  Dictyophara 
is  a  typographical  error  which  has  been  transmitted.  Distant  in  his 
citations  gives  Dictyophara  percarinata  Kirby,  whereas  Kirby  in  his 
original  description  gives  Dictyophora  percarinata.  I  see  no  reason 
why  the  name  should  have  been  changed  and  agree  with  Kirkaldy's 
statement  cited. 

Palawan,  Iwahig  and  Bacuit,  P.  I.  (10973  F.  Schultze  and  11663 

^Ann.  Soc.  Ent.  Belg.   (1907),  51,  123. 

*  Kirby,  J.  Linn.  Soc.  Zool.  (1891),  24,  pi.  5,  fig.  J,. 

"Distant,  Fauna  British  Ind.,  Rhyn.    (1906),  3,  240,  fig.  IO4. 

^  Kirkaldy,  loc.  cit.  p.  124,  footnote. 

'Stai,  Hem.  Fair.   (1869),  2,  91. 
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C.  M.  ^ycl)er).  A  single  specimen  of  this  insect  was  taicen  at  each 
place.  It  is  common  in  other  parts  of  the  Islands,  but  has  not  been 
reported  previously. 

CENTROMERIA    Stnl. 

0.  V.  A.  F.  (1870)   745. 
Type:   C.  longipennis  Walk. 

11.  Cextromeria  longipennis  Walk. 

Ccntromeria  longipennis  Walk.,   List   lloni.    (1851)    2,   .310;    StAi.   o.  V. 
A.  F.  (1870)   745;  Dist.,  Fauna  British  Ind.,  Rhyn.   (190G)   3,  250,  ref. 

This  species  was  originally  described  from  th-.^  Philippines. 

Palawan,  Bintuan  and  Tara  Island,  P.  I.  ,(11G91,  11713  G.  M. 
Weher),  4  specimens,  the  single  one  from  Tara  Island  somewhat  multi- 
lated  and  discolored. 

Snl.t.    ACHILlN^e. 

FAVENTIA  Stal. 

.Hem.  Afr.    (1866)    4,   181. 
Type:  F.  pustulata  Walk. 

12.  Fave>-tia  pustulata  Walk. 

Cixius  pustulutus  Walk.,  J.  Linn.  Soc,  Zool.   (1856)    1,  87. 
Faventia  pustulata  Stal,  Berl.  Ent.  Ztschr.  (1866)    10,  392;  Dist.,  Fauna 
British  Ind.,  Rhyn.   (1906)   3,  287,  fig.  135. 

'J'his  species  has  not  been  recorded  hitherto  from  the  Philippines. 
It  is^  known  from  Tenasserim  and  Singapore. 

Palawan,  Twahig,  P.  I.   (10977  IF.  SchuHze).     A  single  specimen. 

Suhf.    DERBIN.-e. 

PHENICE  Weatwood. 

Ti:  Linn.  Soc.  (1845)   19,  10. 
Tj'pe:   P.  fritillaris  Westw. 

13.  Phenice  moesta  Westw. 

.   Derbe  moesta  Westw.,  Ann.  Mag.  Nat.  Hist.   (1851)    (2)    7,  209. 
Phenice  moesta  Stal,  O.  V.  A.  F.  (1870)   750;  Atkins.,  J.  A.  S.  B.   (1886) 

55,  41;   Melich.,  Ilom.  Fauna  Ceyl.   (1903)    54,  pi.  2,  fig.  11. 
Assamia  dentaia  Buckt.,  Ind.  Mus.  Notes    (1896)    4,  1. 

This  insect  is  rather  common  on  sugar  cane  in  the  Philippines  at 
certain  seasons  of  the  year.  It  might  eventually  prove  to  be  a  serious 
pest. 

Palawan,  Iwahig,  P.  I.  (10952  W.  SchuHze),  2  specimens. 

J  A  DA  Distant. 

Faiina  British  Ind.,  Rhyn.   (1906)    3,  299. 
Type :  J.  nitagalensis  Dist. 

14.  Jada  maculipennis  sp.  nov.      (Plate  IIP,  fig.  8.) 

Fuliginous,  facial  carinae  slightly  ferruginous;  clypeus  and  rostrum  sanguineous; 
second    antennal    segment    yellowish,    passing    lower    margin    of    eye;    prothorax 
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obscure  brown-ochraceous;  mcsonotiim  glabrous  medially;  abdomen  dull  ocliraceous 
dorsally  and  ventrally,  segments  with  brown  margins ;  genitalia  slightly  sanguineous. 
Tegniina  fuliginous,  veins  brown,  except  apical  which  are  spotted  with  san- 
guineous; entire  costal  margin  with  pale  ocliraceous  spots  more  or  less  confluent 
basallj-;  a  spot  at  angle  of  ultimate  and  penultimate  branches  of  upper  longitudinal 
vein;*  two  or  three  subcostal,  subapical  spots  on  costal  vein  and  three  pale  spots 
on  apex,  the  upper  and  lower  with  a  brown  point  in  its  margin.  Hind  wings 
uniformly  fuliginous  with  brown  veins. 

Length  3.5  millimeters,  length  of  tegmina  9.5  millimeters. 

Palawan,  Tara  Island,  P.  I.  (0.  M.  Weher  collector). 

Type  S  'No.  11711  in  Entomological  Collection,  Bureau  of  Science.. 
Manila,  P.  I.     A  single  specimen. 

This  species  resembles  J.  nitagalensis  Dist.,  in  general  pattern,  but 
the  "wing  maculation  is  quite  different  and  the  $  genitalia  are  not  so 
markedlj^  hooked  as  in  Distant's  species.  The  right  hind  wing  of  the 
type  is  mutilated,  the  left  one  has  been  removed  t'roni  the  specimen  and 
mounted  on  a  card  attached  to  the  same  pin. 

ZORAIDA  Kirkaldy. 

Entomologist   (1900)   242   [nom.  nov.) 
Type :  Z.  sintwsa  Westw. 

15.  ZOEAIDA   JAVANICA   Westw. 

Thracia  javanica  Westw.,  Tr.  Linn.  Soc.    (1842)    19,   19,  pi.  2,  fig.  9; 
Walk.,  List  Horn.  (1851)  2,  400;  Stal,  Q.  V.  A.  F.  (1870)  750. 

This  sjjecies  is  a  true  Zoraida.  It  has  been  taken  at  Montalban  Gorge 
near  Manila,  but  is  not  abundant. 

Palawan,  Iwahig,  P.  I.  (12044  C.  M.  T7e&er).,  A  single  specimen, 
somewhat  damaged. 

^nhi.   LOPHOPIN.^. 
SERI  DA  Walker. 

J.  Linn.  Soc,  Zoo?.    (1857)    1,  158. 
Type:  S.  latens  Walk. 

16.  Serida  latexs  Walk. 

Serida  latens  Walk.,  J.  Linn.  Soc,  Zool.   (1857)    1,  158. 

Lerida  fervens  id.,  loc.  cit.  pi.  7,  fig.  S.' 

Serida  fervens  Dist.,  Fauna  British  Ind.,  Rhyn.   (1906)  3,  325,  fig.  160. 

Palawan,  Iwahig,  P.  I.  (11900  C.  M.  Weher),  2  specimens. 

The  specimens  from  the  Philippines  agree  with  the  description  and 
figure  in  every  particular,  except  that  the  markings  are  slightly  paler 
and  the  tibiae  are  somewhat  ampliate,  not  prominently  so,  Avhile  Distant's 
figure  shows  absolutely  no  ampliation. 

*  As  indicated  in  Distant's  description. 

"  Figured  as  Lerida  fervens  by  Walker,  probably  in  error  or  as  an  error  of  the 
artist. 
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2AM  1  LA  Walker. 

Journ.  Ent.    (1SG2)    1,  304. 
Tj'pe:   Z.  lycoidcs  Walk. 

17.  Zamila  perplsilla  Walk. 

Pyrops  perpusilla  Walk.,  List  Hoin.   (1S5I)    2,  2C0. 

Zamila  perpusilla  Dist.,  Fauna  British  Ind.,  Rhyn.   (1906)    3,  327. 

Pai^vwax,  Iwahig,  P.  T.  (109T8  1]'.  SchuUze).  A  single  speciirien. 
which  lacks  the  abdomen. 

Originally  described  from  India,  this  is  the  first  record  of  this  species 
for  tlie  Philippines. 

JIVATMA  Distant. 

Fauna  British  Ind.,  lihyn.    (1906)    3,  328. 
Type:  J.  mctalUca  Dist. 

IS.  Jivatma  triangulata  sp.  nov.     (Plate  III,  fig.  5.) 

Vertex,  face  and  clypeus  pale  ochraceous,  the  face  apically,  transversely  white, 
the  clypeus  with  oblique,  brown  hair-lines  and  black  apex;  pronotum  slightly 
darker;  mesonotuni  brown  between  lateral  carinae  and  in  lateral  angles;  all  carinfe 
and  margins  slightly  paler.  Antennae  white,  base  of  third  segment  beneath  with  a 
black  spot. 

Abdominal  segments  dorsally  dark  brown  with  cretaceous  exudate  at  segmental 
articulations. 

Tegmina  brown,  very  dark  in  claval  areas  and  with  a  triangular,  hyaline  area 
on  middle  of  costa,  its  apex  reaching  disc  of  tegmen.  Costal  margin  pale  hyaline 
before  and  after  triangular  area  with  a  series  of  about  seven  oblique  brown  lines 
crossing  it  and  coalescing  with  brown  of  tegmen;  beginning  at  proximal  end 
of  triangular  area  and  extending  to  apex  of  the  tegmen,  a  continuation  of  this 
series,  consisting  of  about  nine  other  brown,  oblique  lines,  the  first  two  short,  the 
next  five  twice  as  long,  the  next  or  eighth  a  brown  curved-sided  triangle  and  the 
ninth  like  the  3-7.  In  the  posterior  apical  angle  a  small  dark  brown  spot,  preceded 
anteriorly  by  a  hyaline  streak.  Veins  on  the  apical  third  pale  brown.  Wings 
fuliginous,  veins  black.  Ventral  surface  ochraceous,  more  or  less  suffused  with 
cretaceous;  legs  ochraceous,  anterior  femora  with  three  pale  brown  annulations, 
anterior  and  mid  tarsi  with  three,  the  apical  being  nearly  black;  spines  of  posterior 
tibi.Te  broadly  black  at  their  bases  and  with  black  tips;  first  tarsal  segment  more 
than  twice  length  and  breadth  of  remaining.     Rostrum  extends  to  posterior  coxse. 

Ijength  G  millimeters.     Length  of  tegmen  8.5  millimeters. 
Palawan,  Bintuan,  P.  I.  (C.  M.  Weher  collector). 
Cot^-pes  No.  11679  in  Entomological  Collection,  Bureau  of  Science, 
Manila,  P.  I.     Described  from  two  specimen?. 

."<ul)l.   ISSIN.^. 

HEMISPH/ERIUS  Schaum. 

Ersch  cC-  Gruher's  Ally.  Enc.  Miss.  Kiinste  (1850)    1,  71. 
Type:   H.  coccinelloides  Burm. 

19.  Hemisphaerius  parenthesis  sp.  nov.     (Plate  III,  fig.  3.) 

Obovoidal,  pale  ochraceous  with  dark  brown,  transverse  markings  on  the  teg- 
mina; head  ochraceous,  the  margins  diffusely  sanguineous;  eyes  brown;  ocelli 
riifous;  clypeus  pitchy  brown,  except  basal  portion  which  is  ochraceous;  pronotum 
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concolorous  with  head  and  simiUiily.  margined;  propleura  bhxck,  as  is  also  a 
broad  band  on  anterior  and  mid  coxae;  scutelhim  concolorous  with  head  but  noi; 
red-margined;  tegmina  convex,  costal  margin  decidedly  convex;  the  entire  disc 
to  claval  and  sutural  margins,  but  excepting  the  costal  and  apical  marginal  areas 
which  are  ochraceous,  dark  chestnut  bro^ATi  with  two  transverse  curved  fascia-, 
one  anteriorly  arched,  across  the  middle  of  the  tegmen,  the  other  parenthesis- 
shaped  on  the  apical  third;  these  fasciae  do  not  attain  the  margins  of  the  brown 
area  on  either  side.  The  extreme  external  margin  of  the  tegmen  is  slightly  r6flexed 
and  is  dark  brown.  Wings  minute,  translucent,  brown  apically,  with  yellow  veins, 
pale  basally. 

Legs  dark  ochraceous;  anterior  and  mid  tibioc  with  two  brown  annulations; 
those  of  the  latter,  which  is  externally  sulcate,  are  not  complete;  apical  spines 
to  posterior  tibiae  black,  as  is  the  single  spine  on  apical  third. 

Basal  ventral,  abdominal  segments  dark  brown,  their  margins  ochraceous,  apical 
segments  dark  ochraceous.     Genitalia  ochraceous;  black  apically. 

Length,  including  tegmina,  3.7  millimeters,  width  2.75  millimeters. 

Palawan,  Tara  Island,  P.  I.  (C.  M.  Weher  collector). 

Type  2  No.  11720  in  Entomological  Collection,  Bureau  of  Science, 
Manila,  P.  I. 

Three  other  specimens,  two  from  the  same  localit}^  and  one  from  Bin- 
tuan,  P.  I.  (11697  C.  M.  Weber),  labeled  paratypes,  are  somewhat 
paler  in  color  with  the  ochraceous  color  of  the  tegmina  more  diffuse. 
The  specimen  No.  11697  has  the  facial  disc  brown,  its  margins  ochracous 
and  mid  coxae  somewhat  broader. 

20.  Hemisphaerius  transfasciatus  sp.  nov.      (Plate  III,  fig.  4.) 

Obovoidal,  pale  brown,  with  three  transverse  yellow  lines  on  tegmina. 

Head,  pronotum  and  scutellum  pale  ochraceous,  all  margined  with  ferrugineous ; 
face  slightly  darker  on  disc;  clypeus  and  rostrum  black,  glabrous;  former  pale 
yellow  basally.  Tegmina  pale  brown  with  a  transverse  basal  interrupted  yellow 
fascia,  another,  sinuate,  on  basal  third  from  near  internal  suture  externad  for 
two-thirds  width  of  tegmen,  and  a  third,  crescentic,  across .  apical  third  not 
attaining  either  margin;  wings  fuliginous  apically,  with  white  veins,  yellow 
basally. 

Abdominal  segments  dorsally,  ochraceous,  narrowly  red-margined,  ventrally 
obsolescently  bro^vn,  widely  yellow-margined;  genitalia  brown. 

Legs  ochraceous,  apices  of  anterior  and  mid  femora  and  two  annulations  on 
anterior  and  mid  tibiae  dark  brown,  posterior  tibiae  dark  ochraceous;  tibial  spine 
on  apical  third  not  conspicuous,  black,  as  are  the  apical  and  subapical. 

Length  3.75  millimeters,  width  2.75  millimeters. 

Palawan,  Iwahig,  P.  I.  (W.  SchuUze  collector). 

Type  $  No.  11961  in  Entomological  Collection,  Bureau  of  Science, 
Manila,  P.  I.     Described  from  a  single  specimen. 

^Vhile  this  species  might  be  taken  for  the  S  of  H.  parenthesis  at 
first  sight,  the  pleural  and  coxal  markings  together  with  the  entirely 
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different  pattern   of  the   tegminal  markings   will   at   once   aid   in  dif- 
ferentiating it. 

21.  Hemisphaerius  trimaculatus  sp.  nov.      (Plate  III,  fig.  1.) 

Obovoidal,  brown,  with  ochraccou.s  spots  on  tegraina.  Occiput  dark  ocliraceous, 
face  brown  e.\cept  at  union  with  clypeus,  where  it  is  pale  ocliraceous;  clypeus 
and  rostrum  black,  glabrous,  base  pale  ochraceous,  medially  prominent;  eyes 
brown,  narrowly  pale-margined;  pronotum  pale  yellow,  red-margined;  scutellum 
brown,  margins  rufous;  pleura;  pale  yellow  with  a  longitudinal  dark  brown 
stripe  on  pro-  and  mesopleuroe;  anterior  and  mid  coxa;  pale  j'ellow,  each  with  a 
broad,  black  median  band.  Tegmina  brown,  pale-margined  and  with  three  irreg- 
ular, pale,  ochraceous  spots,  one  on  basal  third  and  two  across  apical  third; 
wings  black,  the  veins  and  basal  areas  yellow.  Abdominal  segments  dorsally 
brown  with  sanguineous  margin^,  ventrally  with  yellow  margins.  Genitalia 
yellow,  broNvn  at  apices  of  lobes.  Legs  ochraceous;  fore  and  mid  tibise  with  two 
brown  annulations,  the  subbasal  obsolescent.  Posterior  tibiae  apically  black,  with 
a  subapical  black-tipped  spine  and  another  on  apical  third. 

Length  3.T5  millimeters,  width  2.75  millimeters. 
Palawan,  Iwahig,  P.  I.  (IF.  Schultze  collector). 
Type    2   No.  10962  in  Entomological  Collection,  Bureau  of  Science, 
Manila,  P.  I.     Described  from  a  single  specimen. 

22.  Hemisphaerius  stSU  sp.  nov.     (Plate  III,  fig.  2.) 

Obovoid,  ochraceous  and  red,  with  three  longitudinal  red  lines  on  face,  and 
basal  half  of  tegmina  brown. 

Head  deep  yellow;  face  margined  with  vermilion  and  with  a  broad,  median, 
vermilion,  longitudinal  line  which,  together  with  marginal  red,  terminates  at 
base  of  clypeus  which  is  uniformly  yellow  except  apical  half  and  rostrum  which 
are  pitchy  black.  Occiput  yellow,  red-margined;  eyes  brown  with  paler  margins. 
Pronotum  lens-shaped,  the  anterior  margin  slightly  more  convex  than  the  posterior 
and  both  with  vermilion  margins;  scutellum  equilateral,  yellow,  with  vermilion 
margins  of  which  the  lateral  are  quite  narrow  and  a  median  vermilion  fascia 
from  anterior  margin  halfway  to  apex.  Tegmina  ochraceous,  basal  half  dark, 
pitchy  brown  except  tumeral  angles  which  are  paler  and  internal  sutiires  which 
are  broadly  yellow,  margined  with  red  to  apex  of  claval  region.  Wings  exceedingly 
small,  not  measuring  a  millimeter  in  length,  and  of  a  pale  ocher. 

Abdominal  segments  dorsally  ochraceous,  obsoletely  red-margined,  ventrally 
brown  with  pale  ochraceous  margins. 

Legs  ochraceous;  apices  of  tibiae  black.  Apices  of  tarsi  brown.  Posterior  tibial 
spines  black-tipped. 

Length  4.5  millimeters;  width  3.4  millimeter^. 

Pal.:! WAX,  Mount  Kapuas,  P.  I.  (C.  M.  Weber  collector). 

Type  ]!^o.  12399  in  Entomological  Collection,  Bureau  of  Science, 
Manila,  P.  I.     Described  from  a  single  specimen  in  perfect  condition. 

Somewhat  like  //.  rcticulatus  Dist.,  in  general  pattern,  but  differing 
decidedly  in  color  and  facial  marking. 

Dedicated  to  the  memory  of  Dr.  Carolus  Stal. 
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Suhf.   RICANllN.^. 

Div.    RICANIINARIA. 

POCHAZIA  Amyot  et  Serville. 

Uist.  dcs  Hem.   (1843)   528. 
Type:   P.  fasciaia  Fabr. 

23.  POCIIAZIA  GUTTIFEEA  Walk. 

Pochazia  gutiifera  Walk.,  List.  Horn.  (1851)  2,  427;  Melich.,  Ann.  Iloffni. 

Wien.    (1898)    13,  216,  pi.  9,  fig.  22,  Horn.  Fauna  Ceyl.    (1903)    83; 

Dist.,  Fauna  British  Ind.,  Rhyn.   (1906)  3,  374. 
Ricania  gut  t  if  era  Stfil,  6.  V.  A.  F.    (1862)    491;   Atkins.,  J.  A.   S.  B. 

(1886)    55,  57. 

This  species,  described  by  Walker  from  Silhet,  and  known  also  in 
Darjiling  and  Tenasserim,  lias  not  been  reported  before  from  the  Phil- 
ippines. 

Palawan,  Iwahig,  P.  I.  (10972  W.  SchuUze).  A  single  somewhat 
dilapidated  specimen  Avas  taken. 

RiCANIA  Geiniar. 

Mag.  Ent.  (1818)  3,  221. 
TN^pe:   R.  fenestrata  Fabr. 

24.  RiCAXiA  SPECULUM  Walk. 

Flatoides  specxdum  Walk.,  List.  Horn.    (1851)    2,  406. 

Flatoides  tenehrosus  et  perforaius,  Ibid.,  pp.  406  and  407. 

Ricania  malaya,  Stai,  O.  V.  A.  F.   (1854)  247. 

Ricania  speculum  Stal,  loc.  cit.    (1870)   765;  Atkins.,  J.  A.  S.  B.    (1886) 

55,   54;   Melich.,    (part)    Ann.   Hoffm.  Wien.    (1898)    13;    223;    Dist., 

Fauna  British  Ind.,  Rhyn.    (1906)   3,  377. 

A  well-known  species  xt^  the  Philippines.  There  is  a  slight  variation 
in  the  piceous  markings  of  the  apical  clear  spots  and  of  the  costal  spots 
as  to  coalition. 

Palawan,  Bacuit,  P  I.  (11673  C.  M.  Weber),  3  specimens. 

25.  Ricania  subsinuata  Stal. 

Ricania  subsinuata  Stal.  5.  V.  A.  F.   (1870)   768. 

Pala-\van,  Iwahig,  P.  I.  (10965  W.  SchuUze),  2  specimens. 

This  species  has  two  costal  transparent  spots,  another  at  the  apical 
angle  and  two  on  the  apical  margin,  but  it  also  has  what  Stal  calls 
"albido-hyaline"  spots  or  areas  over  the  whole  tegmen,  or  "corium"  as 
he  demonstrates  it,  in  his  description,  g.  v. 

26.  RiCAKIA  T.^KIATA  Stal. 

Ricania  tceniata  Stal,  O.  Y.  A.  F.    (1870)   766. 

Palawan,  Iwahig,  P.  I.  (10971  W.  SchuUze  and  11982  CM.  Weler), 
4  specimens.     This  species  is  easily  distinguishable  by  the  broad,  medial, 
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dark  band  on  the  tegmina  and  tlie  absence  of  the  spot  at  the  extoriof 
apical  angle. 

27.  RiCANIA  FUMOSA  Walk. 

Flaioides  fumosvs  Walk.,  List.  Houi.   (1851)    2,  414. 

Ricania  proxiwa   Melich.,   Ann.   Hoffm.   Wien.    (1898)     13,   22G,   /</.    11, 

fig.  22. 
Ricania  fvwosa  StAl,  6.  V.  A.  F.  (18G2)  491;  Atkins.,  J.  A.  S.  B.   (1886) 

55,    55;    Melicli.,    loc.   cit.   p.   230;    Dist.,    Fauna   British   Tnd.,    Rhyn. 

(1906)    3,   382. 

This  species  has  been  collected  in  Sumatra,  Siam,  Assam,  Java,  and 
Celebes,  but  has  not  been  recorded  previously  from  the  Philippines. 

Palawan,  Iwahig,  P.  I.  (10970  W.  Scliultze),  7  specimens.  The 
chief  point  of  difference  between  this  species  and  R.  tceniata  is  that  the 
apex  of  the  tegnien  in  tcvniata  is  more  acute  than  in  funiosa. 

Subf.    FLATIN.^. 

Div.  Ceryniaria. 

CERYNIA  Stai. 

Rio  Jan.  Hem.   (1862)    2,  68. 

Type:  C.  albata  StSl.  ' 

28.  Cebynia  MARIA  White. 

Pccciloptera  maria  White,  Ann.  Mag.  Nat.  Hist.  (1846)  18,  25,  pi.  1,  fig.  3. 

Flatta  maria  Walk.,  List.  Horn.    (1851)    2,  436. 

Flatta  completa  Ibid.  p.  436. 

Flatta  tenella  Ibid.  p.  437. 

Cerynia  luteswns  Melich.,  Ann.  HolTm.  Wien.   (1901)    16,  220. 

Ccrynia  maria  StSl,  O.  V.  A.  F.   (1862)    490;   Dist.,  J.  A.  S.  B.    (1879) 

48,  38,  Ann.  Mag.  Nat.  Hist.  (1883)    (5)    11,  172;  Atkins.,  J.  A.  S.  B. 

(1886)  55,  04;  Dist.,  Fauna  British  Ind.,  Rhyn.  (1906)  3,  408,  fig.  210. 

This  beautiful  insect  has  never  before  been  recorded  from  the  Pliilip- 
pines.  It  was  described  by  White  from  Silhet,  India,  and  it  has  been 
taken  outside  of  India  only  in  west  China  and  Sumatra  (fide  Melichar). 
The  Pliilippine  specimens  have  the  subbasal  spot  on  the  tegmina  more 
luteo-chraceous. 

Palawan-,  Iwahig,  P.  I.  (10980  IF.  SchuUze),  2  specimens. 

SALURNIS  Still. 
0.  V.  A.  F.   (1870)    773. 
Type:  8.  granulosa  Stai. 

29.  Salurms  gra>'ulosa  Stal. 

Salurnis  granulosa  Stal,  O.  V.  A.  F.   (1870)   774. 

This  species,  the  type  of  the  genus,  was  originally  described  from  the 
Philippine  Islands.  Since  the  time  of  its  first  description  it  has  ap- 
parently not   been   taken   previous   to   the   present   record.     A    species 
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somewhat  similar  was  taken  in  Manila  in  1905,  but  I  have,  as  yet,  not 
placed  it  positively.  This  second  species  was  identified  by  Distant  as 
S.  granulosa^  but  certainly  does  not  conform  with  Stal's  description, 
either  generically  or  specifically. 

Palawan,  Iwahig,  P.  I.  (10979  IF.  SchuUze).  A  single  well-marked 
specimen. 

NEPHESA  Amyot  et  Serville. 

Hist,  des  Hem.    (1843)    527. 
Type:  iN*.  rosea  Spin. 

30.  Nephesa  rosea  Spin. 

Ricania  rosea  Spin.,  Ann.  Soc.  Ent.  Fr.   (1839)   8,  400. 
Nephesa  rosea  Amy.  et  Serv.,  Hist,  des  Hem.    (1843)    528;   Walk.,  List 
Horn.   (1851)    2,  433;  Stal,  o  V.  A.  F.   (1870)   773. 

Palawan,  Iwahig,  P.  I.  (10981  W.  SchuUze),  32  specimens.  There 
is  considerable  variation  in  this  species  as  to  color,  the  tints  ranging  from 
pale  green  through  yellow  and  white  to  rose.  Some  of  the  green  speci- 
mens have  the  tegmina  bordered  with  yellow-orange..  Found  by  Schultze 
on  cacao  (Theohroma  cacao  Linn.). 

Dy^DA  gen.  nov. 
Type:    Daeda  puncticlava  sp.  nov. 

Head,  including  eyes,  somewhat  narrower  than  pronotum;  vertex  one-third  as 
long  as  its  width,  anterior  margin  (viewed  from  dorsad)  straight,  obtusely 
angulate  medially,  laterally  carinate  and  slightly  laminate  before  eyes;  ocelli 
widely  separate,  their  distance  from  eyes  one-fifth  their  interspace.  Face  confluent 
with  vertex,  as  broad  as  long,  lateral  margins  convex  and  carinate  apieally;  sub- 
median  area  broadly  foveate  before  clypeus;  median  carination  strongly  tumescent 
ventrad  to  juncture  of  face  and  vertex,  less  elevate  toward  clypeus,  which  is 
separated  from  face  by  profound  transverse  sulcus ;  rostrum  just  passes  mid  coxae. 

Pronotum  slightly  longer  than  head,  its  anterior  margin  convex  and  in  line 
with  middle  of  eyes,  its  posterior  margin  evenly  concave.  Mesonotum  three  times 
length  of  pronotum,  its  disc  evenly  convex  and  medially  sulcate,  its  posterior 
medial  angle  tumescent-tuberculate. 

Tegmina  twice  as  long  as  wide,  costal  margin  arched  at  base ;  costal  area  twice 
width  of  radial  and  with  parallel  and  reticulated  oblique  veins  and  sparse 
granulations.  Radial  area  with  cross-veins  on  posterior  third.  Outer  half  of 
disc  with  reticulated  parallel  veins,  apical  area  beyond  transverse  line  with  most 
of  veins  furcate;  entire  clavus,  interiad  to  its  exterior  vein,  strongly  granulate, 
the  granulations  disposed  in  parallel  lines.  Posterior  tibiae  with  two  subapical 
spines. 

Most  closely  resembles  Ketumala  Dist.,  from  which,  however,  it  differs 
in  the  shape  of  the  tegmina,  the  tumescent  facial  carination,  the  number 
of  spines  on  the  posterior  tibiae  and  the  position  of  the  transverse  preapical 
tegminal  line. 
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It  differs  from  all  otlier  related  genera  in  the  presence  of  tlie  mesonotal 
sulcation. 

31.  Daeda  puncticlava  sp.  nov.      (Plate  III,  lig.  C.) 

Compactly  ovate,  the  tegniina  compressed  so  that  their  apical  margins  are 
vertical;  dark  ochraccoiis,  the  posterior  apical  region  of  the  tegmina  fuscous. 

Head,  pro-  and  mesonota  pale  ochraceous,  glabrous,  eyes  brown,  ocelli  vitreous; 
clypeus  sparsely  pubescent;  tegmina  olivaceo-fuscous  apically,  pale  ochraceous 
basally;  clavus  with  an  oval,  black  foveate  puncture  at  apical  third  between 
longitudinal  veins.     Legs  pale  ochraceous. 

Length  4  millimeters,  including  tegmina  T  millimeters;  length  of 
tegmen  G  millimeters. 

Palawan,  Tara  Island,  P.  I.  (C.  M.  Wcher  collector). 

Type  No.  11719  in  Entomological  Collection,  Bureau  of  Science,  Ma- 
nila, P.  I.     Described  from  a  single  specimen. 

Div.    FLATOIDHSARIA. 

UXANTIS  Stal. 
o.  V.  A.  F.  (1870;  775. 
Tj-pe:   U.  consputa  Stfil. 

32.  Ux.^NTIS   SICCIFOLIA  Stal. 

Uxantis  siccifolia  Stal,  O.  V.  A.  F.   (1S70)   77G. 

This  species,  of  which  Stal  possessed  only  the   S  ,  is  fairly  common  in 
Manila.     It  may  usually  be  taken  on  Casuaiina  equisetifolia  Forst. 
Pal.\wan,  Bacuit,  P.  I.  (11672  C.  M.  Weher),  1  specimen. 

Faiii.    .MI:MI^>KA('II).K. 

Subf.   CENTROTINyC. 
Div.    MlCREUNARlA. 

LEPTOBELUS  Stal. 

Ileryi.  Afr.   (1866)   4,  86. 
Type:   L.  dam  a  Germ. 

33.  LEPTOBELUS   DAMA  Germ. 

Centrotus  dama  Germ.,  Silb.  Rev.  Ent.   (1835)   3,  258;  Fairm.,  Ann.  Soc. 

Ent.  Fr.  (184G)  4,  510,  pi.  3,  fig.  U,. 
Leptobelus   dama    Stal,    Berl.    Ent.    Ztschr.     (1866)     27,    386;    Atkins., 

J.  A.  S.  B.    (1885)    54,   81;   Dist.,  Fauna  British  Ind.,  Rhyn.    (1908) 

4,   15,  fig.  11. 

This  is  the  first  record  of  this  species  from  the  Philippine  Islands. 
Palawax,  Tara  Island,  P.  I.  (11715  C.  M.  Weher),  2  specimens,  one 
having  the  corneous  processes  broken. 
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Div.  Leptocentrav?ia. 

LEPTOCENTRUS  Still. 

Hem.  Aft:  (1860)  4,  S7  and  90. 
Type:  L.  bos  Sign. 

34.   LEPTOCENTRUS  TAURUS  Fabr. 

Memiracis  iaurns  Fabr.,  Syst.  Ent.  (1775)  G7G;  Oliv.,  Enc.  Mah.   (1792) 

665. 
Membracis  vKpicapra  Fabr.,  Ent.  Syst.  Suppl.   (1798)   514. 
Centrotus  rupicapra  Id.,  Syst.  Rhyng.   (1803)   18. 
Gentrotus  taurus  Ibid.,  p.  20. 
Membracis  tricornis  Hardw.,  Zool.  Journ.    (1828)    4,   114,  Snppl.  pi.  30, 

figs,  c,  d,  f. 
Centrotus  terminalis  Walk.,  List.  Horn.   (1851)    2,  604;  Stal,  O.  V.  A.   h\ 

(1862)  491;  Melich.,  Horn.  Fauna  Ceyl.   (1903)    100. 
Cenirotus  vicarvus  Walk.,  loc.  cit.,  p.  605. 
Leptocentrus  taurus  Stal,  Hem.  Fabr.   (1869)   2,  50;  Atkins.,  J.  A.  S.  B. 

(1885)   54,  85;  Dist.,  Fauna  British  Ind.,  Rhyn.   (1908)   4,  28,  fig.  2Jf. 
Leptocentrus  gazclla  Buckt.,  Mono.  Membrac.    (1903)   235,  pi.  .53,  pg.  .ju. 

I  am  inclined  to  believe  that  the  species  heretofore  called  L.  reponens 
"Walk,  and  L.  antijope  Stlil  are  the  same  as  the  above^  the  only  difference 
indicated  by  Distant  being  a  slightly  greater  anterior  foliation  of  the 
transverse  processes  of  the  pronotum. 

Palawan,  Bacuit,  Bintuan,  and  Iwahig,  P.  I.  (11669,  11690,  11924 
C.  M.  Wcher) ,  5  specimens. 

Div.  Gargararia. 

GARGARA  Aniyot  et   Serville. 

Hist,  des  Hem.   (1843)   537. 
Tj'pe:   O.  genista;  Fabr. 

53.  Gargara  PYGMiEA  W^alk. 

Centrotus  pygmaus  Walk.,  List  Horn.   (1851)    2,  630. 

This  minute  species,  described  originally  from  the  Philippines  and, 
apparently,  not  noted  since  its  description,  may  be  distinguished  from 
its  allies  by  the  albescent  apices  of  the  tegmina. 

Palawan,  Bacuit  and  Iwahig,  P.  I.  (11668,  11925  C.  21.  V/eher), 
3  specimens. 
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Fain.  ('p:K('()riI)-K. 

Sulif.    MACH/EROTIN.-E. 

MACH/EROTA  Burmeister. 

Handb.   der  Ent.    (1835)    2,   pt.    I,    12S. 
Type:   M.  ensifera  Burm. 

3G.   MACHiEROTA  ENSIFERA  Burm. 

Machaiota  ensifera  Burm.,  Handb.  der  Ent.  (1835)  2,  pt.  1,  128;  Stai, 
O.  V.  A.  F.  (1870)  727;  Sign.,  Ann.  Soc.  Ent.  Fr.,  Bull.  (1879)  (5) 
9,  xlviii;  Atkins.,  J.  A.  S.  B.  (1885)  54,  22;  Dist.,  Fauna  British  Ind., 
Rhyn.   (1908)   4,  80,  fig.  65. 

An  abundant  species  in  the  Philippines.  It  builds  its  calcareous, 
tube-like  nests  on  shrubs  of  Sida  acuta  Burm.,  and  all  the  stages  of  ils 
development  may  be  easily  observed. 

Palawan-.  Iwahig,  P.  I.   (11928  C.  M.  Wchcr).     A  single  specimen. 

Suhf.   APHROPHORIN^e. 

CLOVIA  StAl. 
Hem.  Afr.  (1866)  4,  75. 
Type:   C.  iigofi  Sign. 

37.  Clovia  conifer  Walk. 

Ptyelus  eonifer  Walk.,  List  Horn.   (1851)   3,  711. 

Ptyelus  simulaiis  Ibid.  p.  717. 

Ptyelus  freuulatus  Sti\l,  O.  V.  A.  F.    (1854)   250;   Freg.  Eug.  Resa,  Ins. 

(1859)  286,  O.  V.  A.  F.  (1862)  493. 
Clovia  fremdata  Stal,  loc.  cit.   (1870)   726. 
Clovia  eonifer  Atkins.,  J.  A.  S.  B.   (1885)   54,  114;  Dist.,  Fauna  Britisli 

Ind.,  Rhyn.   (1904)   4,  93,  fig.  12. 

This  species,  though  reported  previously  from  the  Philippines,  has  not, 
up  to  this  time,  appeared  in  our  collection. 

Palawan,  Iwahig,  P.  I.  (1096-t  ir.  SchuHze  and  11930  C.  M.  Weber), 
2  specimens. 

MANDESA   Distant. 

Fauna  British  Ind.,  Rhyn.    (1908)    4,   106. 
Type:  M.  ampUficata  Dist. 

38.  Mandesa  viTTiFRONS  Stal.      (Plate  III,  fig.  7  c^.) 

Clovia  vittifrons  Stai,  O.  V.  A.  F.   (1870)   725. 

In  this  species,  which  is  undoubtedly  referable  to  this  genus,  the  discal 
transverse  raised  ridge  mentioned  by  Distant  in  his  generic  diagnosis 
crosses  only  the  inner  two-thirds  of  the  tegmina  but  the  other  characters 
are  not  to  be  mistaken.  The  9  is  considerably  larger  than  the  S  and 
is  more  pallid  with  all  dark  markings  less  pronounced. 

In  the  specimens  before  me  the  measurements  are  as  follows  :    3  length 
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:  jiiiUiineters,  widtli  at  widest,  poi-tion  of  tegniina  3.25  luilliiiietcrs,    9 
length  8.25-9.25  millimeterp,  widtli  3.75  millimeters. 
Thus  far  known  only  from  the  Philippines. 

Palaavan,  Iwahig,  P.  I.  (10963  11'.  Sclndtze  and  11981  C.  M.  llV'/;r/)  ; 
Tara  Island  (11713  C.  M.  ^Yeher),  5  specimens. 
Subf.  CERCOPIN.^. 
COSMOSCARTA  Stul. 

Hem.  Fair.    (1869)    2,   11. 
Type:   C.   Jieros   Fabr. 

39.   COSMOSCABTA   INCLrSA    Walk. 

Cercopis   incliisa   Walk.,    List   ITom.    (18.51)    3,    05H ;    Stak    o.    V.    A.    F. 

(1865)    1-17. 

Cosnwscarta   inchisa   Bull.,    Cist.    Ent.     (1874)     1,    205;    :\Ielicli.,    Horn. 

Fauna  Ceyl.   (1903)   125.  pi.  .'/,  fig.  J;  Dist.,  Fauna  British  Ind.,  Rliyn. 

(1908)    4,   140. 

This  species?,  originally  descrihed  from  Ceylon  and  not  thus  far  reported 

from  any  other  locality,  is  here  recorded  from  the  Philippines  for  the 

first  time. 

Palawax.  Iwahig,  P.  I.  (11973  C.  M.  Wrher),  2  specimens. 

Film.  JAJ^SJD.E. 

Subf.   LEDRIN.^. 
PETALOCEPHALA  Stal. 

O.  V.  A.  F.    (1853)    266. 
Type:   P.   bohemani  8tal. 

40.  PETALOCEPHALA   PHILIPPINA    Stul. 

Petalocephala  philippina  Stal.  o.  V.  A.  F.    (1870)   732. 

Palawax,  Iwahig,  P.  I.  (10982  W.  SchuHzc).  1  specimen. 

Subf.  TETTIGONIELLIN.^. 

TETTIGONIELLA  .Jacobi. 

Zool.  Jahr.  8yst.    (1904)    19,   778    (nom.  nov.) 
Type :   T.  viridis  Linn. 

41.  Tettigoxiella  iMPUincA  Sign. 

Tettigonia  impudica  Sign.,  Ann.  Soc.  Ent.  Fr.    (1853)    (3)    1,  677. 
Tettlgonia  impudica?  Stal,  O.  V.  A.  F.   (1870)    733. 

This  species  was  originally  described  from  tlie  Phili]>pines  in  Signoret's 
monograph. 
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Palawan-,  Iwaliig  and  Tara  Island,  V.  I.  (10L>T4:  U'.  SchuUze,  llTl-i 
C.  M.  Wcher),  5  specimen?. 

KOLLA   ])i.stant. 

Fauna  British  Itul,  lihi/tt.    (190S)    4,   223. 
Type:    K.  iiisi(]nis  Dist. 

42.  Kolla   tripunctifrons  sp.  nov. 

Head  and  proiiouiin  nune  or  les.s  pale  ocliraceoiis;  tejj^iina  albescent,  seini- 
opaqne,  apical  veins  fuscous.  Two  black  spots  on  anterior  niar{;in  and  another 
before  middle  of  verte.v.  Eyes  black.  Ventral  surface  of  body  slightly  virescent 
white.     Legs  very  pale  ochraceous  or  nearly  white,  tarsi  slightly  darker. 

Length,  including  tegmina,  8  millimeters;  widtli  2  niilliiiio<er?. 

Palawan".  Iwaliig,  P.  I.  (IF.  SchuUze  collector). 

Type  Xo.  10976  in  Entomological  Collection,  Bureau  of  Science, 
Manila,  P.  I.  Another  specimen  taken  hv  Weher  at  the  same  place 
(11702  C.  M.  Weber)  is  10  millimeters  long  and  2.25  millimeters  wide 
but  is  otherwise  identical  with  the  tA'pe. 

.><ubf.  JASSIN/E. 

Div.  Tartessusaria. 

TARTESSUS  StAl. 

o.  y.  A.  F.    (1865)    156. 
Type:   T.  ferrugineus  Walk. 

43.  T.XRTESSUS   FERRUGINEUS   Walk. 

liythoscopus  ferrugineus  Walk.,  List  Horn.   (1851)   3,  865. 
Bythoseopus  malaytts  StSl,  Freg.  Eug.  Resa,  Ins.    (1859)    290. 
Bythoscopus  biarcuatus,  unilineatus,  unifascia,  Walk.,  MS. 
Tartcssus  malayus  Still.  5.  V.  A.  F.  (1865)   156;  Sign.,  Ann.  Soc.  Ent.  Fr. 

(1880)    (5)    10,  357. 
Tariessus  ferrugineus  Stal,  loc.  cit.   (1870)   738;  Spangb.,  loc.  cit.   (1877) 

7;   Sign.,  ibid.  356;   Dist.,  Fauna  British  Ind.,  Rhyn.    (1908)    4,  303, 

fig.  19S. 

This  species  appears  to  be  quite  well  distributed  over  the  oriental  region 
as  far  north  as  Japan.     It  has  been  taken  frequently  in  the  Philippines. 

Palawan-.  Racuit  and  Bintuan,  P.  I.  (11657,  11680  C.  M.  ^Yeher), 
2  specimens. 

44.  Tartessus  fieberi  Stal. 

Tartessus  firhcri  StAl.  6.V.  A.  F.  (1S65)   156,  loc.  cit.   (1870)   738. 

Palawan,  Bacuit,  P.  I.  (11708  C.  M.  Weber)  a  single  specimen. 
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Div.    JASSUSARIA. 
J  ASS  US   Fabricius. 

Syst.  h'hyiKj.    (1803)    85. 
Type:  •/.  ticrvosns  Fabr. 

45.  Jassus  elkgans  Dist. 

Jassus  eJegans  Dist.,  Fauna  British  lud.,  Rhyn.    (1908)    4,  32!J. 

Palawan,  Iwahig,  P.  I.  (10960  IF.  SchuUze),  1  specimen. 
This  species,  described  from  India,  is  here  recorded  from  the  Philip- 
pines for  the  first  time. 


ERRATA. 


Tlie  following  corrections  should  be  made  in  Part  I  of  Rliynchota  Palawanica. 
Vol.  IV,  Sec.  A,  553. 

Page  557,  in  middle  of  page,  for  Coscomoris  read  Cosmocoris. 

Page  562,  line  10,  a  period  follows  Amy. 

Page  564,  line  1,  for  Tessaratominise  read  Tessaratominae 

Page  564,  page  11,  from  bottom  of  page,  for Stal  read  Eumenotes 

obscura  Stal. 

Page  565,  above  Subf.  COREINiE  insert  Fani.  COREID.S;. 

Page  572,  line  15,  delete  comma  after  British. 

Page  584,  line  3,  and  page  588,  line  12,  for  and  read  &. 

Page  593,  line  11,  for  anadymone  read  anadyomene. 
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ILLUSTRATIONS. 


Plate  III. 


Fig.   1.  Heinisjihirrius  triniaculatus  Banks,  sp.   nov. 

2.  Heniisplui>riu.s  stall  Banks,  sp.  nov. 

3.  Heniisphaerlus  parenthesis  Banks,  sp.  nov. 

4.  Henilspha'ilus  transfasciatus  Banks,  sp.  nov. 

5.  Jivatma  tiianfiulata  Banks,  sp.  nov. 

6.  Dfpda  puncticlava  Jiank.s,  gen.  et  sp.  nov. 

7.  Mandesa  vittifions  StAl. 

8.  Jada  niaculipennis  Banks,  sp.  nov. 


Banks;    Rnvvm'iv    I'm^wwi.v     I'vi.t   II. | 
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RHYNCHOTA  PHIMPPINENSIA,  PART  I. 


By  W.  L.  Distant. 
(London  and  Noncood  Junction,  England.) 


"WTien  visiting  Lomlon  in  1908,  Mr.  Charles  S.  Banks,  the  Government 
Entomologist  at  Manila,  brought  a  collection  of  Klniichota  for  detennina- 
tion.  This  collection  contained  the  following  apparently  undescribed 
species,  and  three  others  which  have  been  described  elsewhere,  viz : 

Macropcs  philippinensis  Dist.,  Rcc.  hid.  J/«.s.  (1909)  3,  165,  PL  11,  fig.  7,  a. 
(LygTPidse) 

Catara  philippinensis  Dist.,  loc.  cit.  172,  Pi.  11,  fig.  12,  a.  { Fulgoridae ) 
Jiihava  atra  Dist.,  Entomologist  (1909)   207.   (Cicadidse) 

There  was  also  a  number  of  species  not  enumerated  in  Stal's  "Hemip- 
tera  Insularum  Philippinarum,"  but  these  will  be  included  in  a  complete 
list  of  the  known  species  when  more  material  has  accumulated.  These 
Islands  probably  contain  a  very  exclusive  Ehynchotal  fauna. 

Order  EHY^X^H()TA. 

Suborder  HETEROPTERA. 
Family   PKXTAToMl J ).E. 

CANTAO  Amyot  et  Serville. 
H^m.    (1843)   29. 
Type:   ('.  ocellatus  Thunb. 

Cantao  intermedius  sp.  nov. 

Dull  brownish  ochraceous;  basal  area  of  head  centrally  continued  along  middle 
lobe,  but  hot  reaching  apex,  bluish  black;  pronotum  usually  with  six  small  black 
spots  arranged  transversely  in  three  pairs,  of  which  those  of  the  middle  pair  are 
usually  closer  together  than  the  others;  scutelliun  with  eight  black  spots,  two 
basal,  two  on  each  lateral  area  (one  before,  the  other  beyond  middle)  and  two 
central  (one  near  base,  the  other  near  apex)  ;  sternum  and  legs  bluish  black; 
lateral  margins  of  sternum  and  abdomen  beneath  ochraceous;  the  latter  with 
marginal  and  a  double  series  of  central  bluish  black  spots;  antenna;  black,  second 
joint  very  slightly  longer  than  first,  third,  fourth  and  fifth  subequal  in  length; 
rostrimi  black  and  reaching  the  base  of  the  third  al)dominal  segment;   pronotum 
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tliickly.  (inoly  imnctate,  except  on  aiitiTior  marginal  aii-a,  the  lateral  margins 
nearly  obliquely  straight,  the  lateral  angles  broadly  subacute  and  subprominent ; 
sciitellum  thickly,  finely  punctate,  except  on  basal  area,  with  a  central,  longitu- 
dinal carination  neitlier  reaching  base  Tior  apex. 

Lon;2,".  incl.  ti'.uin.  1T-Ii<  niilliinclei-s.  j^'x]).  ])i'oii()t.  aii.i;!.  !)-!)..")  niilli- 
metors. 

Hab.  Pliiliiipino  Islands;  Batan  Island  {li.  (J.  McGre(/or  collector). 

Separated  from  C.  occUatus  Tlmnb.,  and  allied  to  C.  rufipes  Dall.,  by 

tlie  length  of  the  rostrum.     From  C.  rufipes  it  is  to  be  distinguished,  by 

the  more  obli(|ue  and   less  sinuate  lateral  margins  of  the  pronotum,  the 

lateral   angles  of  which  arc  also  much  more  obtuse;  the   scutellum  is 

broader  and  somewhat  shorter;  color  different;  from  both  species  it  diifers 

by  having  the  posterior  lateral  spots  to  the  scutelhim  transverse  and  not 

oblique. 

PEGALA  Stal. 

Oft:  Vet-Ale.  Forh.   (18(J7)   5-22. 
Type:   ]\  bigttt tvla  Hagl. 

Pegala  ciemensae  sp.  nov.      (Plate  I,  fig.  2.) 

Head,  pronotum  and  scutellum  pale  ochraceous;  head  with  the  lateral  margins 
and  the  anterior  lateral  margins  of  the  central  lobe,  black ;  pronotum  with  the 
posterior  margin  (broadly)  and  the  margins  of  the  lateral  angles  (narrowly) 
castaneous;  scutellum  with  the  basal  half  (in  type)  sordidly  pale  ochraceous; 
corium  castaneous  brown,  with  a  pale  ochraceous  subcostal  spot  behind  middle ; 
membrane  .hyaline  with  a  transverse  pale  fuscous  fascia  behind  middle;  body 
beneath  and  legs  pale  luteous,  two  black  spots  on  each  side  of  mesosternvim  and 
one  on  each  side  of  metasternum,  anal  processes  more  or  less  castaneous ;  legs 
minutely  spotted  with  piceous;  first,  second  and  third  joints  of  antennje  ochraceous 
with  their  apices  piceous,  fourth  and  fifth  joints  piceous,  third  joint  longer  than 
second,  third,  fourth  and  fifth  almost  subequal  in  length ;  pronotum  sparsely, 
brownly  punctate  on  central  disk,  the  castaneous  posterior  margin  more  thickly 
pimctate;  scutellum  sparsely  punctate,  on  posterior  area  centrally  longitudinally 
sulcate,  an  elongate  marginal  castaneous  spot  on  each  side  beyond  middle;  corium 
thickly,  coarsely  punctate;  rostrum  about  reaching  the  posterior  coxae,  its  ape\; 
and  the  upper  surface  of  second  and  third  joints  piceous ;  mesosternal  laminate 
carination  continued  before  the  anterior  margin  of  the  prosternum ;  apex  of 
scutellum  obtusely  angulate;  posterior  pronotal  angles  not  prominent;  posterior 
angles  of  the  sixth  abdominal  segment  spinously  produced. 

Long.  9  millimeters,  Exp.  pronot.  angl.  5.5  millimeters. 

Hab.  Philippine  Islands;  Mindanao,  Camp  Keithley  (Mrs.  M.  S. 
Clemens  collector). 

Allied  in  general  form  and  appearance  to  P.  nieiaplidea  Walk.,  but 
pronotum  and  scutellum  much  less  punctate;  corium  paler  with  pale 
ochraceous  subcostal  spot,  antennae  with  the  first  three  joints  pale,  with 
their  apices  piceous;  rostrum  shorter,  etc. 


UIIVNCIKlTA     IMlll.iri'lNKNSIA,    I'AUT    I. 
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Kaniil.v    I^YC.KID.K. 

PACHYGRONTHA  (;. 1111:11. 

.S'i/6.  lire.  Eiit.    (1S37)    5,   I'rl. 
Tv|H':    J',  li II vat II  (utiii. 

Pachygrontha  nigrolineata  sp.  nov.      (I'latt-  1,  lig.  3.) 

Ocliruofous,  soriHw  liat  thickly,  courscly  and  darkly  punctate;  pionutum  uitli 
till'  extreino  lateral  inarf,Mii><  pal"'  ochracoous  and  levigate  preceded  by  a  siil)- 
inarginnl  fascia  formed  by  black  punctures  on  each  side;  a  longitudinal  black 
fascia  on  each  coriuni  cnniniencing  near  middle  of  clavus  and  continued  on  mem- 
brane to  about  one-fourth  before  apex  where  it  is  obliquely  dellected  to  margin 
by  a  broken  continuation;  apical  fourth  of  membrane  exhibiting  a  central  black 
longitiidinal  line  probably  a  reflection  from  the  abdomen  beneath  it  and  witli 
two  small  piceous  spots  on  apical  margin,  tlie  membrane  between  tlie  l>laek 
longitudinal  lines  distinctly  paler  in  color;  head  beneatli  and  sterniun  brownisii 
grey,  thickly  darkly  punctate;  al)ih)iuen  lieneath  ])ale  ochraceous,  witli  a  sublateral 
fascia  on  each  side  and  a  central  fascia  on  tiie  last  two  segments  piceous  brown; 
stigmatal  spots  black;  legs  ochraceous,  somewiiat  thickly  speckled  with  piceous, 
anterior  femora,  above,  more  prominently  speckled  with  black;  antenme  with  the 
first  and  second  joints  subequal  in  length,  apex  of  first  joint  moderately  thickened 
and  piceous,  third  shorter  than  second,  fourth  mutilated  in  type;  head,  including 
eyes,  about  as  broad  as  anterior  margin  of  pronotum,  anteriorly  shortly,  spinously 
produced  on  each  side;  pronotum  scarcely  or  but  little  longer  than  broad 
at  base,  more  thickly  punctate  on  lateral  areas  than  on  middle  area;  scutellum 
with  a  central  pale  levigate  line  and  a  small  jjale  spot  near  each  basal  angle; 
coriuni  with  the  extreme  lateral  margin  levigate,  except  on  basal  fourth  where 
it  is  punctate;  clavus  longitudinally  punctate;  anterior  femora  somewhat  strongly 
spined  beneath,  anterior  tibi*  curved. 

Long.    ]*^   niilliinoters. 

TTiih.  Philippine  Islands;  Manila  {Charles  S.  Ba7ihs  collector). 

Fai-nilv  T]X(;il)n).K. 


HORMISDAS   -<'ii.   iiov. 
Type:    H.  pictus  sp.  nuv. 

Head  with  seven  porrect  spines  of  wliicii  tiiree  are  apical,  tlie  central  one 
considerably  the  longest,  a  shorter  and  more  robust  spine  on  each  side  between 
eyes  and  base  of  antenn.-p  and  two  long  spines  extending  from  base  of  head  to 
about  base  of  antenuie;  antenna;  long,  distinctly  pilose,  first  and  second  joints 
short,  robust,  second  shorter  than  first  and  more  globose,  third  slightly  more  than 
twice  as  long  as  fourth;  rostrum  reaching  the  intermediate  coxae;  pronotum  longer 
than  broad,  continuously  tricarinate,  the  lateral  margins  ampliate,  bi-areolate  and 
longly,  porrectly  spined  at  the  anterior  angles;  scutellum  concealed;  elytra  elon- 
gate, concavely  sinuate  on  costal  margin  beyond  middle,  the  apex  a  little  widened 
and  rounded,  discoidal  area  small,  about  as  long  as  pronotum,  subcostal  area  with 
a  single  series  of  areolets,  costal  area  bi-areolate,  the  areolets  and  those  on  sutural 
area  somev/hat  large  and  prominent;  mesosternum  with  two  longitudinal  central 
ridges  between  which  the  rostrum  is  enclosed;  legs  sleiifier. 
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This  genus  lias  a  superficial  resemblance  to  Jloidus  Dist.,  from  South 
Africa,  but  its  real  affinity  is  with  the  Ceylonese  genus  Celantia  Dist. 

Hormisdas  pictus  sp.  nov.      (Plate  1,  fig.  1,  a,  b.) 

Head,  antennae  and  pronotiim  pale  fuscous  brown,  the  latter  with  the  ampliated 
lateral  margins  hj-aline,  with  the  edges  of  the  areolets  pale  brownish;  elytra 
with  the  discoidal  and  sutural  areas  pale  fuscous,  the  disks  of  the  first  and  the 
margins  of  the  latter  piceous,  the  narrow  subcostal  area  greyish  brown  and  the 
costal  area  hyaline  with  the  edges  of  the  areolets  pale  brownish;  body  beneath 
piceous  brown;  legs  pale  greyish;  structural  characters  as  in  generic  diagnosis. 

Long.  3.5  millimeters. 

Hab.  Philippine  Islands;  Manila  (Charles  S.  Banks  collector). 

Family  HEBPvID.E. 

MERRAGATA  Buchanan  White. 

Ann.  Mag.  ^'at.  Hist.    (1877)    (4)    20,  113. 
Type:   M.  hebroides  White. 

Merragata  cruciata  sp.  nov.      (Plate  I,  fig.  7.) 

Head,  pronotum  and  scutellum  black,  somewhat  palely,  finely  pilose;  anterior 
margin  of  pronotum  piceous  brown;  corium  brownish  ochraceous,  the  apical 
margin  paler;  membrane  piceous,  almost  completely  crossed  each  way  by  a  large 
cruciform  pale  ochraceous  fascia;  body  beneath  black,  legs,  antennae  and  rostrum 
ochraceous;  antennae  five-jointed,  first  joint  a  little  longer  than  second,  third 
a  little  longer  than  either  fourth  or  fifth,  the  latter  (excluding  base)  a  little 
darker  in  hue;  pronotum  with  the  posterior  angles  a  little  tuberculately  prom- 
inent; scutellum  with  the  apex  broadly,  angularly  incised. 

Long  3.33  millimeters. 

Hab.  Philippine  Islands;  Eizal,  Montalban  Gorge  {Cliarles  S.  Banks 
collector) . 

Family  REDUVIID.E. 

ACANTHASPIS  Amyot  et  Serville. 

Hem.   (1843)  336. 

Type:   A.  flavovaria  Hahn. 

ACANTHASPIS  DiSTANTi^  Banks.      (Plate  I,  fig.  12.) 

Acanthaspis  distanti  Banks,  This  Journal,  Sec.  A  (1909),  4,  584. 

Hab.  Philippine  Islands,  Bohol   (A.  Celestino  collector). 
Sibuyan  Island  (R.  C.  McGregor  collector) . 

^  At  the  time  of  the  receipt  of  this  MS.  from  Mr.  Distant,  a  paper  of  my  own 
containing  this  species  under  a  diff'erent  name  was  in  press,  and  so  could  not  be 
changed.  I  was,  however,  able  to  have  the  name  distanti  substituted  before  the 
publication  of  my  paper.      (C.  S.  Banks.) 
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SCADRA  StAi. 

fifv.  Vet-Ak.  Forh.   (1S5!»)    17(i  and  182. 
Tv  |if:    .V.  hiiiius  Sl;il. 

Scadra  illuminata  sp.  nov. 

Head,  pronotuni  and  sternum  shining  black;  eyes  testaceous;  pronotuni  witli 
the  lateral  margins  of  the  posterior  lobe  and  a  central  basal  longitudinal  spot 
pale  ochraccous ;  scutelluni  black,  the  two  spinous  apical  angulations  connected 
with  raisetl  marginal  carina-,  i)ale  ochraceous;  hemelytra  dull  black,  extreme  base 
of  clavus,  costal  margin  of  corium  (not  extending  to  apical  angle),  connexivum 
and  abdomen  beneath  pale  ocli raucous,  the  latter  with  four  transverse  segmental 
spots  on  each  lateral  area  and  the  anal  segment,  black;  rostrum  and  intermediate 
legs  (remaining  legs  mutilated  in  type)  black;  rostrum  with  the  first  joint  about, 
as  long  as  remaining  joints  together;  pronotum  broadly  centrally  sulcate,  the 
sulcation  not  reaching  the  basal  margin;  scutellum  with  two  apical  spinous 
angulations.      (Antenna;  mutilated.) 

Long.  12  millimeters. 

Ilab.  Philippine  Islands;  Negros  Occidental,  ^laao  (Charles  S.  Banks 
collector). 

Allied  to  S.  lanius  Stal. 

PHEMIUS   StiM. 

Ofv.  Vct-Ak.  Forh.    (1859)    200. 
Type:   P.  tibialis  Westw. 

Phemius  minor  sp.  nov.      (Plate  I,  tig.  9.) 

Uniformly  black  or  piceous;  tibiae  and  tarsi  ochraceous,  apices  of  the  latter 
black;  antennaj  ochraceous,  bases  and  apices  of  the  joints  more  or  less  black; 
rostrum  reddish,  basal  joint  black;  anterior  lobe  of  pronotum  Avith  two  erect 
tubercles. 

Allied  to  7*.  tibialis  Westw..  but  a  smaller  species  with  tlie  connexivum  much 
less  and  more  angularly  developed;  apices  of  femora  not  ochraceous;  basal  joint 
of  rostrum  black,  etc. 

Long.   $   and  9   21-29  millimeters. 

Hab.   Philippine   Islands;   Benguet,   Irisan   River    (R.   C.   MrCirrrjor 

collector) . 

AGA  gen.  nov. 

Type:    A.   albomarginalis  sp.  nov. 

Body  subelongate;  head  longer  than  the  pronotum,  the  postocular  area  longer 
than  tlie  anteocular  and  behind  eyes  wider  than  tiie  anteocular.  moderately 
attenuated  toward  base;  ocelli  distinctly  elevated;  antenna;  about  as  long  as  the 
body  (excluding  membrane),  first  joint  about  as  long  as  head  and  anterior  lobe 
of  pronotum;  rostrum  reaching  the  anterior  coxip,  .second  joint  longer  than  the 
first  which  extends  to  the  eyes;  pronotum  distinctly,  transversely  constricted 
before  middle,  the  anterior  lobe  convex  and  broadly,  longitudinally  sulcate.  pos- 
terior lobe  moderately  convex,  centrally,  foveately  depressed,  strongly,  longitudi- 
nally impressed  before  the  lateral  angles,  posterior  lobe  about  twice  as  broad  as 
anterior  lobe;   scutellum   triangular,  apex  obtuse;   membrane  longly  passing  the 
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abdominal  apex,  about  half  as  long-  ajrain  as  corium;  lej^s  of  moderate  length, 
longly.  strongly  pilose,  not  nodulose,  tibia;  as  long  as  fenioi'a  and  coxa;  together; 
abdomen  witli  the  fourth  and   liftli  segments  not  dilated. 

Allied  to  Stacliyoinerufi  by  the  pilose  legs,  but  differing  in  the  absence 
of  the  femoral  spines;  the  shorter  and  pilose  legs,  etc.,  separate  it  from 
Lam prosphodr'i(.s ;  from  Pcecilospliodrus  it  is  to  be  distinguished  by  the 
longer  liead,  etc. 

Aga  albomarginalis  sp.  nov.      (Plate  I,  fig.  5,  a.) 

Head,  anterior  lobe  of  pronotum,  rostrum,  sternum  and  legs  castaneovis  brown; 
posterior  lobe  of  pronotum,  scutellum,  corium,  membrane  and  abdomen  beneath 
pale  ochraceous;  anterior  margins  of  anterior  and  posterior  pronotal  lobes,  basal 
margin  of  scutellum  connected  with  a  transv'erse  fascia  crossing  base  of  corium, 
and  strong  lateral  sufiusious  to  sternum  tomentosely  white;  abdomen  beneath 
finely,  somewhat  longly  pilose ;  legs  longly,  coarsely  pilose ;  structural  characters 
as  in  generic  diagnosis. 

Jjong.  incl.  membrane  lo  millimeters,  Exp.  post,  pronot.  angl.  3 
millimeters. 

Hab.  Philippine  Islands;  Negros  Occidental,  ^lailum,  Bago  {Charles 
S.  Banlis  collector) . 

PHORTICUS   Stal. 

Bio  Jan.  Hem.    (1858)    1,  69. 
Type:    P.  viduus  Stal. 

Phorticus  cardui  sp.  nov.      (Plate  I,  fig.  4.) 

Above  orange-red;  head,  a  large  quadrate  spot  at  each  basal  angle  of  the 
pronotum,  scutellum,  two  somewhat  large  rotundate  spots  to  corium  (one  near 
apex  of  scutellum,  the  other  near  the  posterior  angle)  and  the  membrane  black; 
apex  of  scutellum  and  margins  of  membrane  orange-yellow;  body  beneath  orange- 
red;  head  beneath  and  a  spot  at  each  basal  angle  of  the  prosternum  black;  legs 
and  antenna;  ochraceous;  body  and  legs  pilose;  antennae  with  the  first  and  second 
joints  incrassate,  first  joint  slightly  passing  apex  of  head,  second  longer  than 
first,  attenuate  at  base;  pronotum  obscurely,  transversely  impressed  behind  middle 
and  near  base,  the  lateral  margins  from  this  impression  narroAved  and  rounded 
to  head,  and  longly  pilose;  scutellum  with  a  faint  central  longitudinal  ridged 
line;  connexivum  exposed  from  about  one-third  from  base;  rostrum  about 
reaching  middle  of  mesosternum. 

Long.  6  millimeters. 

Hal).  Philippine  Islands:  ]\Ianila  (Charles  S.  Banls  collector). 

NABIS  Latreille. 

Gen.    (1807)    3,   127    (part). 
Type:   A.  upleriis  Fabr. 

Nabis  latreillei  sp.  nov. 

Hea'd  and  anterior  lobe  of  pronotum  pale  brownish  ochraceous,  posterior  pro- 
notal lobe  pale  ochraceous ;  scutellum  brownish  ochraceous,  with  a  spot  on  eacli 
side  and  the  apex  pale  ochraceous;  corium  pale  ochraceous,  clavus,  a  broad 
irregular  medial  fascia  just  beyond  apex  of  clavus  and  the  apical  angular  area 
dark  bro\ATiish  ochraceous;  membrane  byline,  the  basal  angle  and  a  transverse 
fascia  near  middle   dark  brownish   ochraceous;   body  beneath,   rostrmn   and   legs 
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ocliiawous.  :i pices  of  iiiliTmi'iliatt'  and  posterior  tiliia-  iimic  or  less  jiuk-  saiif^iiiii 
cous;  lu-ad  with  llu'  ante-  a  little  longer  than  tiie  postocular  area,  tlie  apex  suit- 
acutely  proiluceii;  anteiuiic  fmoly  pilose,  first  joint  sliorter  than  second;  rostrum 
with  tlie  first  joint  a  little  longer  than  second,  tliir<l  a  little  more  than  half  the 
Icngtli  of  second,  first  joint  shorter  than  first  joint  of  anlcnnip,  pronotiun  with  the 
anterior  lohe  centrally,  longitudinally  impressed,  posterior  lobe  thickly,  finely 
guunilate,  lateral  margins  finely,  shortly  pilose;  menihrane  considerably  ])assing 
the  abdominal   apex. 

Long,  y  uiillimetei-s. 

Hab.  Philippine  Islands;  Kizal,  .Moiitalltan  (iorge  (Charles  S.  Banks 
collector). 

Allied  to  -V.  hrcrilineatus  Scott,  from  Japan. 

Family  CAPSIIX^:. 

DISPHINCTUS  Stal. 

Ofv.  Vet-Ak.  J'orh.   (1870)   G08. 
Type:   D.  falleni  StAl. 

Disphlnctus  stSii  sp.  nov.      (Plate  I,  fig.  G.) 

Iilack.  or  piceous  black;  anterior  collar  to  pronotum  ochraceous;  a  c«'ntral 
longitudinal  fascia  to  posterior  pronotal  lobe  (narrow  anteriorly  and  Itroadened 
and  ampliated  at  basal  margin) ,  scutellum  and  abdomen  beneath  stramineous,  the 
latter  with  l)lack  suffusions,  principally  a  spot  on  each  side  beliind  base  and 
the  greater  part  of  the  apical  area;  legs  ochraceous,  apices  of  anterior  and  inter- 
mediate femora  and  the  whole  of  the  tibiae  pale  castaneous  brown,  posterior  legs 
black,  posterior  femora  Avith  a  central  pale  ochraceous  annulation,  tarsi  more 
or  less  piceous  or  black;  antenna;  black,  first  joint  ochraceous  at  base,  second 
aViout  five  times  as  long  as  first,  remaining  joints  mutilated  in  typical  specimen ; 
corium  piceous  black,  the  cuneus  distinctly  paler  and  more  l)rownisli,  membrane 
brownish  ochraceous. 

Long.  9  millimeters. 

Hab.  Philippine  Islands;  Bataan.  Lamao  (H.  Cuzner  collector). 

Allied  to  ]).  sahlhergii  Stal. 

Dlsphinctus  philippinensis  sp.  nov. 

Altove  l)rownisli  ochraceous;  head  above,  rostrum,  pronotal  collar,  a  central 
narrow  longitiidinal  fascia  and  narrow  posterior  angular  margins  to  posterior 
pronotal  lobe,  a  lateral  fascia  on  each  side  of  scutellum,  and  ouneous  pale  ochra- 
ceous; a  small,  obscure,  linear  reddish  spot  on  disk  of  corium;  membrane  obscure 
semihyaline,  the  ba.sal  area  piceous;  head  beneath,  sternum  and  legs,  reddish 
ochraceous,  abdomen  beneath  dull  ochraceous;  antennje  with  the  first  joint  casta- 
neous, its  base  ochraceous,  second  joint  black,  nearly  three  times  as  long  as  first 
(remaining  joint  mutilated  in  typical  specimen);  conne.xivum  projecting  beyond 
posterior  half  of  corium.  ochraceoiis  but  more  or  less  black  inwardly.  Inter- 
mediate and  posterior  legs  mutilated  in  specimen  described. 

Long.  8.5  millimeters. 

Hab.  Philippine  Islands:  Rizal,  Montalban  Gorge  (Charles  S.  Batiks 
collector. 

Allied  to  1).  reuieri  Stal. 
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Suborder  HOMO PT ERA. 
Family    FriJIORllLE. 

SCAMANDRA  Stal. 

Stett.  Ent.  Zcit.   (1863)    24,  232. 
Type:   /S'.  rosea  Gii^r. 

Scamandra  banks!  sp.  nov.      (Plate  I,  fig.  8.) 

Head  and  pronotum  olivaceous  brown,  ej'eS  ochraceous;  mesonotum  castaneous; 
abdomen  above  brownish,  thickly  covered  with  a  white,  waxy  secretion;  body 
beneath  pale  chocolate-brown,  face  and  legs  dark  olivaceous  brown;  tegmina  with  a 
little  less  than  basal  half  dark  olivaceous,  remaining  area  and  the  extreme  base 
brownish  testaceous,  the  basal  olivaceous  area  with  two  transverse  pale  ochraceous 
fascise,  the  first  obliquely  directed  inward,  the  second  iregular  and  marking  the 
boundary  line  of  the  olivaceous  area,  the  brownish  testaceous  area  containing  a 
number  of  very  obscure,  slightly  paler  spots;  wings  brownish  testaceous,  the  anal 
area  suffused  Avith  a  white,  waxy  secretion,  posterior  margin  from  anal  margin  to 
commencement  of  apical  area,  greyish  white,  veins  and  cross-veins  on  central 
area  olivaceous  or  greyish,  the  basal  half  of  upper  half  of  wing  olivaceous,  outer 
margin  of  apical  area  pale  bro^^'nish ;  tubercle  at  base  of  upper  surface  of  posterior 
tibife  short,  obtuse;  pronotum  and  mesonottuu  more  or  less  finely  wrinkled,  the 
first  with  an  obscure  fine  longitudinal  carinate  line,  the  latter  centrally,  longi- 
tudinally sulcate;  face  with  two  strong  central  carinations,  the  lateral  margins 
also  strongly  carinate. 

Long.  excl.  tegm.  21  millimeters,  Exp.  tegm.  73  millimeters. 
Hab.   Philippine   Islands;   Mindanao,    Camp   Keithley    (Mrs.    M.   S. 
Clemens  collector) . 

Allied  to  8.  saturata  "Walk.,  and  S.  lydia  Stal. 

NEODICTYOPHARA  gen.  nov. 

Type:    N.  nasuta  sp.  nov. 

General  characters  of  Dictyophara.  Head  in  type  longly  produced;  face  and 
clypeus  centrally  longitudinally  carinate;  rostrum  reaching  the  intermediate 
coxae;  pronotum  angularly  emarginate  at  base,  tricarinate;  mesonotum  tricarinate, 
the  carinations  united  near  anterior  margin;  femora  shorter  than  tibiae,  posterior 
tibiae  (in  type)  armed  with  about  four  spines,  the  one  near  base  very  short; 
tegmina  about  three  times  longer  than  broad,  costal  margin  somewhat  strongly 
arched  at  base,  moderately  narrovfed  at  apex,  costal  area  with  transverse  veins, 
subcostal  area  much  broader,  near  base  nearly  twice  as  broad;  from  end  of  cell 
three  longitudinal  veins,  the  upper  and  lower  apically  bifurcated  for  about  half 
their  length;  clavus  without  a  transverse  vein,  apical  area  reticulate,  preceded  by 
a  series  of  prominent  transverse  veins;  wings  of  moderate  size,  the  veins  bifurcat- 
ing toward  apical  area  and  forming  a  series  of  irregularly  sized  and  shaped  apical 
cells. 

Neodictyophara  nasuta  sp.  nov.      (Plate  I,  fig.  11,  a,  h.) 

Head,  pronotum,  mesonotum,  body  beneath  and  legs  vireseent;  abdomen  above 
greyish   white;    tegmina   vireseent;    wings   greyish  Avhite;    head   in   front  of   eyes 
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about  twice  as  lonfi;  as  pronoluin  and  nicsonotuin  together,  somewhat  stronglj', 
upwardly  recurved,  its  extreme  apex  subtruncate  and  piceous,  the  lateral  margins 
abovo  strongly  ridged  as  are  also  the  lateral  margins  of  the  face,  central 
carination  to  face  and  clypeus  sharply  prominent;  tegmina  transversely  veined  in 
costal  area,  irregularly  transversely  wrinkled  in  subcostal  area;  other  structural 
characters  as  in  generic  diagnosis. 

In  the  unique  $  type  the  genital  apparatus  above  consists  of  two  long  parallel 
spinous  appendages,  the  apices  of  which  are  piceous. 

Long.  9  excl.  tegm.  15  millimeters,  Exp.  tegm.  29  millimeters. 
ITab.  Philippine  Ipland? ;  Manila  (Charles  S.  Bonis  collector). 

SYRGIS  Still. 

Ofv.  Vet-Ak.  Fork.   (1870)    758. 
Type:  S.  acutus  Walk. 

Sybgis  acutus  Walk. 

Issus  acutus  Walk.,  List  Horn.   (1851)   2,  369. 

Syrgis  simplex  StiM,  (part)  Ofv.  Vet-Ak.  Forh.   (1870)   759. 

Syrgis  acutus  Melich.    (part)    Abh.  K.  K.  Zool.-Bot.  Ges.  Wien.    (1906) 
308. 
Sykois  simplex  Walk. 

Issus  simplex  Walk.,  List  Horn.  Suppl.  (1858)  92. 

Syrgis  simplex  Still,   (part)    Ofv.  Vet-Ak.  Forh.    (1870)    759. 

Syrgis  acutus  Melich.  (part)  Abh.  K.  K.  Zool-Bot.  Ges.  Wien.  (1906)  308. 

The  above  two  species  are  quite  distinct.  In  >b'.  acutiis  the  anteocular 
portion  of  the  head  is  longer  than  the  ba^al  space  between  the  eyes;  in 
S.  simplex  the  head  only  projects  a  little  in  front  of  the  eyes  and  is  only 
about  one-third  the  length,  of  the  basal  space  between  the  eyes. 

Syrgis  fasciatus  sp.  nov.      (Plate  T,  fig.  10.) 

Fuscous  brown;  body  beneath  and  legs  a  little  darker;  face  castaneous  brown, 
the  base  narrowly  black  and  with  two  somewhat  ill-defined  transverse  fascia;  (the 
first  before  and  the  second  beyond  middle),  apical  margin  before  clypeus  and  the 
posterior  portions  of  lateral  margins,  pale  ochraceous;  tibiae,  tarsi  and  annulations 
to  femora,  piceous;  sternum  mottled  with  piceous;  tegmina  with  three  irregular 
transverse  piceous  fascia?,  the  first  basal,  the  second  broad  and  at  about  middle, 
its  costal  half  broad  and  sub-triangular  and  then  continued  to  clavus  by  two 
narrow  bifurcations,  the  third  fascia  narrow,  continuous  and  subapical,  apical 
margin  spotted  with  piceous;  vertex  longer  than  in  S.  acutus  Walk.,  the  anteocular 
portion  longer  than  the  basal  space  between  the  eyes,  vertex  and  pronotum  strongly, 
centrally,  longitudinally  carinate;  mesonotum  more  faintly  tricarinate;  face 
strongly,  centrally,  longitudinally  carinate. 

Long.  7  millimeters. 

Hab.  Philippine  Islands;  Manila  (Charles  S.  Banks  collector). 
Allied  to  S.  acutus  Walk.,  from  which  it  differs  by  the  longer  and  more 
produced  vertex  and  the  fasciated  face  and  tegmina. 
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MINDURA  St.'il. 

Kio  Jan.  new.    (1862)    2,  tiit. 
Type:   .1/.  aUifiota  Walk. 

MiNDl-RA    ALI.UJATA    Walk.  ^_ 

l/or/of/./ifl,  «//(><«  Wall<-,  Journ.  Linn.  Soc.  Lond.,  Zool.    (18(18)    10,    mO. 
.l//m/»r«  ..„hfa.'<cialM  Stal.  Ofv.  Vet-Ak.   FCrl,.    (1870)    770;   Melich.   Mon. 
Uicaiiiid.    (1898)    302. 
Mclicher  has  oiven  Stul's  name  pnonty,  but  lie  has  given  1870  instead 
of  1868  as  the  date  of  Walker's  description. 


ILLUSTRATIONS. 
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Fio.   1,  a,  b.  Hormisdas  jiictus  Dist..  <reii.  et  sp.  nov. 

2.  Pegala  clemensir  Dist.,  sp.  nov. 

3.  Pachygrontha  nigrolineata  Dist.,  sp.  nov. 

4.  Phorticus  cardui  Dist.,  sp.  nov. 

.5.  '/.  Aga  alhoniarginalis  Dist..  gen.  ct  sp.  nov. 

6.  Displiinctus  .stAli   Dist.,  sp.  nov. 

7.  Menagata   eniciata   Dist.,  sp.   nov. 

5.  Seaniandia   banksi   Dist.,  sp.  nov. 
It.   Plieniins  minor   Dist..  sp.  nov. 

10.  Syrgis  fasciatus  Dist.,  sp.  nov. 

11.  a,  b.  Neodictyopliara  nasiita  Dist..  gen.  et  sp.  nov. 

12.  Acanthaspis  distanti  Banks. 
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F^LA-TE       I. 


ON  THH  WYRMHCOPHILY  OF  CAThKPILLAKS  OF  CATO- 
CHRYSOPS  CNEJUS  FABR. 


By   li.   VlEUMEYER. 

(Dresden,  Gei'many.) 
[Translated  and  edited  by  Charles  S.  Banks.] 


In  a  collection  of  larv*  of  Lycasuida}  received  from  Mr.  W.  Scliultze, 
of  the  Bureau  of  Science,  Manila,  P.  I.,  I  have  noted,  among  other 
interesting  forms,  the  species  designated  in  the  title  of  this  paper. 

The  larvae  belong  to  those  species  which  bear  a  symbiotic  relationship 
to  ants.  De  Niceville  ^  thus  designates  them  and  in  doing  so  says, 
"Extensile  organs  on  the  twelfth  segment  small."  He  mentions  Cam- 
ponotus  rubripcs  Drury,  subspecies  compressus  Fabr.  (det.  Forel.)  as 
visiting  ants.  In  the  same  work  he  gives  the  following  notes  by  Green, 
of  Ceylon:  "Both  species  {Taniciis  thcophrastiis  Fabr.  and  Catochrysops 
cnejus  Fabr.)  have  the  power  of  emitting  some  agreeable  odor  or  juice 
from  the  small  movable  horns  situated  on  the  upper  side  near  the  tail. 
These  horns  are  capable  of  being  projected  and  retracted  at  pleasure.' 
What  De  Niceville  here  says  regarding  the  peculiar  organs  of  the  larvae 
of  C.  cnejus  is  very  incomplete  and  is  therefore  liable  to  give  a  false 
impression. 

The  ant-attracting  organs  of  the  lycaenid  larvae  were  first  fully 
described  and  figured  by  Brants^  (1865)  and  Guenee  ^  (1867),  ap- 
parently independently  of  each  other.  According  to  them,  these  larvae 
possess  two  distinct  organs:  The  first  on  the  dorsal  surface  of  the  third 
from  the  last  abdominal  segment  (the  eleventh  body-segment,  including 
the  head),  on  the  median  line  and  near  the  posterior  margin  of  the 
segment  having  the  form  of  a  straight  sulcus  surrounded  by  two  swellings 
or  lips;  upon  the  penultimate  (twelfth  body-segment)  toward  the  outer 
half  and  behind  the  last  pair  of  stigmata  is  another  pair  of  eversible 
(evaginating)  and  inversible  (invaginating)  cylinders,  the  upper  edge^ 

»The  Butterflies  of  India,  Burraali  and  Ceylon   (1890),  3,  17. 
*Sepp.  Jan.  Christian,  Nederlandsehe  Insekten   (1870),   (2)   pt.  2,  59,  pi.  13. 
^  D'un  Organe  particulier  que  prC-sente  une  chenille  de  Lycaena.     Ann.  Soc.  Ent. 
Ft:  (1867),  (4)7,  6G.5-008,  pi.  13,  figs.  9-12. 
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of  which  are  provided  with  a  crown  of  slioi'l,  hair-like  bristles.  Edwards  ■* 
discovered  on  tlie  caterpillars  of  Lyccvna  psciidargiolit.-<  Boisd..  tliat  the 
slit-like  pores  gave  fortli  a  drop  of  liquid  which  was  quickly  licked  up 
by  the  ants  and  positively  carried  off  and  that  tlie  tubes  upon  the  twelfth 
segment  neither  voided  a  drop  of  liquid  nor  did  tlie  ants  pay  any  atten- 
tion to  them. 

In  spite  of  the  exceedingly  clear  and  detailed  description  and  differen- 
tiation of  the  organs  as  given  by  Edwards,  later  observers  have  repeatedly 
put  forth  the  assertion  that  only  one  of  tlie  two  ])airs  is  functional  or 
that  the  ants  lick  the  evaginating  tubes.  Both  these  latter  statements 
are  certainly  false  in  so  far  as  they  apply  to  the  larvae  before  the  second 
moult.  Moreover,  the  caterpillars  of  G.  cnejus  show  clearly  the  fluid- 
producing  pore  Upon  the  third  from  the  last  segment,  if  De  Xiceville 
does  not  err.  I  do  not  doubt  but  that  Avlien  more  careful  research  is 
made  the  pore  will  be  found  upon  all  larvfe  in  which  De  Niceville  has 
indicated  only  tubes. 

For  C.  pandava  Horsf.  and  Polyonimatus  hceticus  Linn.,  at  least,  I 
am  able  to  demonstrate  lioth  organs.  'Apparently  the  onh^  exception 
seems  to  be  Curetis  thefts  Dru..  but  according  to  De  Niceville  they  appear 
not  to  be  visited  by  ants,  and  their  tubes  are  to  be  differentiated  from 
those  of  the  myrmecophilous  lycsenid  caterpillars  as  well  by  their  form 
as  by  their  habits.  It  is  therefore  equally  as  possible  that  we  have  to 
deal  in  this  case  with  a  substantially  different  organ. 

The  more  important  of  the  two  organs  are  the  secreting  pores,  for 
they  furnish  the  attraction  for  the  ants;  but  what  the  relationship  of 
the  tubes  is  appears  still  uncertain.  One  might  consider  them  as  de- 
fensive weapons  or  at  least  as  the  rudiments  of  such,  as  signal  tubes, 
or  as  scent  organs  for  attracting  the  ants.  A  partial  explanation  of 
their  relationship  is  given  by  the  earlier  stages  of  the  caterpillars  of  G. 
cnejus.  It  should  be  noted  that  the  development  of  both  organs  is  not 
symmetrical,  but  that  they  are  drawn  toward  each  other.  Edwards 
appears  to  have  studied  the  earlier  stages  of  these  caterpillars  in  order 
to  determine  the  existence  of  the  myrmecophilous  organs.  He  says, 
"^The  outward  openings  (the  tubes)  and  the  orifice  in  [segment]  11  are 
visi-ble  in  the  youngest  larval  stages,  but  till  near  maturity  the  larva  has 
no  use  for  the  tubes  and  can  not  emit  the  secretion." 

In  the  caterpillars  of  G.  cnejus  the  pelationship  is  different.  At  the 
time  of  leaving  the  egg  it  possesses  neither  pore  nor  tubes.  After  the 
first  moult  the  pore  appears;  after  the  second,  the  tubes.  This  agrees 
perfectly  with  the  observations  of  Scudder  ^  on  the  caterpillars  of  Everes 

'  On  the  Larvte  of  Lycaena  Pseudargiolus  and  Attendant  Ants.  Ca».  Ent.  ( 1878) , 
10,  131-136. 

'The  Butterflies  of  the  Eastern  United  States  and  Canada.  (1882),  2,  914 
and  959. 
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coini/ntas  (iodt.  He  disposes  of  tht-  question  of  the  presenee  of  evaginat- 
ing  tubes,  or  "earundes"  as  he  calls  them  in  parentheses,  by,  "First  noticed 
in  the  third  stage."  Indeed,  of  the  caterpillars  of  the  genus  Rmticus 
lliibn.,  he  then  says,  "A  transverse  slit  in  the  middle  of  the  dorsum  of 
the  seventh  alxlominal  segment  appears  in  the  third  stage,  but  appar- 
ently the  laruneles  of  the  eighth  segment  (h)  not  appear  until  the  fourth 
stage." 

From  the  extraordinary  similarity  of  the  caterpillars  and  the  almost 
perfect  similarity  of  structure  of  the  myrinecophilous  organs,  I  do  not 
believe  that  such  a  striking  difference  could  exist,  but  rather  think  that 
an  error  lies  therein.  Another  question  liere  arises,  and  that  is  as  to 
whether  the  organs,  as  Edwards  questioned,  are  really  functional  in  the 
earlier  stages  of  the  caterpillar's  existence. 

I  have  recently  noticed  that  Gilhner ''  also  attirms  that  in  caterpillars 
of  LijiiTtia  argyrognomon  Bergstr.,  the  pore  is  developed  first  in  the  second 
stage  and  the  tubes  first  in  the  third  stage.  It  is  then  certain  that  the 
earlier  statements  cohcerning  this  are  not  exact. 

Finally,  the  first  stages  of  the  caterpillar  of  C.  cncjus  must  be  con- 
sidered from  another  standpoint.  Thomann  '  has  made  certain  careful 
studies  upon  the  inteirument  of  the  caterpillars  of  myrinecophilous  Lycae- 
nidse.  He  found  that  the  skin  is  covered  with  ''star-shaped  warts  so 
exceedingly  small  that  they  can  not  be  seen  by  the  naked  eye  and  that 
from  their  centers  grows  a  single  minute  bristle  with,  usually,  a  tuft  of 
fine  hairs  at  its  tip."  He  sees  in  these  gi-owths  possible  organs  of  touch, 
which  may  serve  to  notify  the  caterpillars  of  the  return  of  the  ants. 

This  view  appears  to  be  reasonable,  especially  as  in  the  region  of  the 
myrinecophilous  organs  there  is  usually  to  be  found  an  accumulation  of 
these  tufted  hairs.  In  the  young  caterpillars  of  C.  cncjm  there  are  three 
interesting  facts  to  be  noted  :  That  the  tufted  hairs  appear  after  the 
first  moult  simultaneou.sly  with  the  opening  of  the  pore;  in  this  stage 
they  remain  proportionately  sparse  and  appear  especially  around  the  pore, 
but  not  in  masses;  after  the  second  moult,  they  show  in  the  same  numbers 
and  with  the  same  arrangement  as  in  the  fully  developed  larvae. 

The  ant  which  visits  this  caterpillar  is  Polyrhnchis  dives  Smith  (det. 
Forel.)  Green's  supposition  that  the  pupation  of  the  caterpillar  takes 
place  in  the  ant's  nest  appears  to  be  without  foundation.  The  appearance 
of  caterpillars  of  LycjBnidse  in  ants'  nests  seems  to  me,  at  least  for  the 
Kuropean  species,  to  be  more  or  less  accidental  and  then  only  if  the  ants' 
nests  are  upon  the  ground  in  the  immediate  vicinity  of  the  food  plant 
of  the  caterpillar. 

•Ein  lileraii.-*Hier  Bpitrajr  ziir  (iiossrlmntti  rliniriifauna  von  Liilieck.     Arch.  d. 
\er.  d.  Xaturgpsch.  in   Meek.    (1907).  01. 
"  Sfhmetterlinge  und  Anieisen.   ( 1901 ) . 
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^T-o    Tvn-iTXTn-F    OF    TIIK    IXUO-AUSTKAUAN    RKGION. 
LIST    OF    Tin:    MYUMI-.COPIIILOLS    LIC/EMD.F:    Ol     liii- 


Gerydus  symethus  Cramer. 

Cyaniris  puspa  Horsf . 

Lycaena   astrarche  Bergstr. 

Lycaena  icarus  Rotb. 

Lycsena  liylas  W.  V. 

Zizera  lysimon  Hiibn. 

Azaniis  ubaldus  Cram. 

Chilades  laius  Cram. 

Chilades  trochilus  Freyer. 

Lyctenesthes  emolus  Godart. 

Lampides  celeno  Cram,  (gelianus  Fabr.) 

Catochrysops  pandava  Horsf. 


Catochrysops  cnejus  Fabr. 
Tarucus  theophrastus  Fabr. 
Castalius  ananda  deNicev. 
Polyommatus  boeticus  Linn. 
Liphyra  brassolis  Westw.'^ 
Hypolycaena  phorbas  Fabr. 
Arhopala  meander  Boisd. 
Aphnaeus  vulcanus  Fabr. 
Rapala  schistacea  Moore. 
O'J^yris  genoveva  Hewits. 
Jalmenus  evagoras  Don. 
Jalmenus  ictinus  Hewits. 


s  Doubtfully  myrmecopbilous,  at  least  in  the  sense  here  indicated. 


A  MVKMhCOPHILOUS  LYC/ENID  CHRYSALIS  FROM  THH 

PHILIPPINES. 


By   H.   ViEHMEYER. 

(Dresden,  Germany.) 
[Translated   by   W.   Sihultze.] 


At  tlio  hoginning  of  the  year  1908,  Mr.  "W.  Schultze,  of  Manila,  sent 
nie  a  very  interesting  lepidopterous  chrysalis,  together  with  some  ants, 
for  which  I  iiere  wish  to  e.xpress  hy  thanks.  Concerning  the  locality  the 
following  information  is  taken  from  his  letter: 

"One  of  my  friends  (Mr.  H.  M.  Curran)  liad  a  large,  old  tree  in  Santa  Maria. 
Laguna  Province,  cut  down  in  order  to  obtain  certain  epiphytic  plants.  As  the 
tree  lay  on  the  ground,  he  observed  that  ants  had  built  an  earthen  nest  among  the 
roots  of  one  of  the  epiphytes,  and  that  the  nest  had  been  broken  by  the  fall  ot: 
the  tree.  His  interest  was  further  aroused  when  he  noticed  that  the  furious 
ants  had  grouped  themselves  around  certain  objects  within  special  cells  fastened 
to  the  bark  of  the  tree  as  if  to  defend  these  objects.His  astonishment  was  great 
when  he  found  that  the  immovable  objects  were  lepidopterous  chrysalids.  He 
counted  about  sixteen  specimens.  In  using  a  forceps  for  their  extraction  from 
the  nest  he  crushed  three,  after  whicli  he  succeeded  in  loosening  six  more  with 
his  hands.  These  he  placed  in  a  glass  bottle  and  brought  them,  four  days  later, 
to  the  laboratory." 

So  much  for  the  facts.  Unfortunately,  no  butterflies  emerged  from 
the  chrysalids,  although  they  were  in  an  advanced  stage  of  development. 

Wc  are  in  all  probability  dealing  with  a  species  of  the  genus  Arhopala. 
The  ants  were  Campnnotus  quadriscctiis  Smith  (det.  Forel).  First  of 
all,  so  far  as  the  particular  nest  design  of  CamponoUis  is  concerned,  one 
is  strikingly  reminded  of  the  hanging  nests  or  "ant  gardens"  which  E. 
TJle  observed  in  the  Amazon  region.^  In  our  case,  what  lie  says  about 
Camponotus  fenioratm  Fabr.,  would  appear  to  best  apply  to  the  question 
namely  :^ 

"The  nests  of  these  ants  are  often  built  high  up  in  the  trees,  though  they  are 
found  just  as  abundant  in  shrubs  more  or  less  close  to  the  ground.     The  primary 

'  Ameisengiirten  im  Amazoncngebiet.  In  Engler's  hot.  Jahrb.  (1902),  30,  Xo. 
68,  45-52. 

'  Blumengiirtcn  der  Ameisen  am  Amazonenstrome.  In  Karsten  u.  Schenck, 
Vegetationsbilder,  3te  Reihe,  Heft  I,  Taf.  1-6. 
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Idiiiulations  of  tliesc  nests  i-oiisist  for  tlic  most  part  of  very  small,  irn-jxiilar 
acciuniilations  of  oartli.  Tlic  whole  structure  rarely  attains  the  size  of  a  man's 
head  and  is  surrounded  by  a  somewhat  thin,  earthy,  crust-like  cover.  Inside 
it  consists  of  numerous  irregular  chambers  liaving  no  particular  design.  Plants 
soon  begin  to  grow  over  the  entire  surface  of  the  nest  from  seeds  previously  carried 
in  by  the  ants.  Some  of  these  plants  attain  a  considerable  size.  Still  more  earth 
is  now  carried  in  by  the  ants  so  that  the  plants  do  not  lack  material  for  nutrition 
and  can  develop  into  enormous  clusters.  Since  in  this  manner  the  ants  often 
cultivate  flowering  plants,  tlieir  nests  may  be  called  'flower  gardens  of  ants'  in 
analogy  with  Moller's  'fungus  gardens.'  As  tliese  plants,  thus  bred  by  the  ants, 
are,  by  reason  of  their  care,  able  to  live  in  the  air  in  the  same  manner  as  epiphytes 
on  other  plants,  I  shall  call  them  'ant-epiphytes.'  " 

In  this  comparison  too  niiicli  importance  should  not  be  attributed  to 
the  fact  that  the  plant  was  probably  a  true  epiphj'te  and  received  no  direct 
benefit  from  the  accumulation  of  earth  by  the  ants.  The  relationship 
between  the  plants  and  the  ants  here  existing  is  not  symbiotic  in  the 
strictest  sense,  because  it  directly  benefits  only  the  ants,  in  that  tlie 
interlacing  of  the  plant  roots  increases  the  stability  of  the  nests.  The 
benefit  which  the  plants  receive  from  this  relationship  is  a  very  equivocal 
and  incidental  one.  As  a  rule,  one  does  not  speak  of  benefit,  but  rather 
of  injury,  so  long  at  least  as  it  is  not  proved  that  the  ants  make  selections 
among  plant  species.  It  is  therefore  not  difficult  to  imagine  similar 
conditions  in  the  case  of  Camponotus  quadnsectus  Smith;  on  the  other 
hand,  it  is  also  easily  possible  that  the  ants  take  possession  of  the  in- 
terlacing roots  simply  as  a  suitable  place  for  their  nest.  I  simply  wish 
to  indicate  here  the  probability  of  the  first-mentioned  association,  in 
order  to  call  attention  to  these  relations,  further  observations  upon  the 
constritction  of  the  nests  of  C.  qnadrisectus  being  needed  in  order  to  show 
which  of  the  two  possibilities  applies  to  the  case  in  question. 

The  relation  of  the  ants  to  the  lycsenid  chrysalids  is,  however,  clearer 
and  more  interesting.  The  pupa  sent  to  me  is  about  17  millimeters  long 
and  shows  "the  closest  similarity  to  the  dominant  forms  in  the  genus 
Arliopala.  The  abdominal  extremity  is  developed  into  a  large  cupule  or 
pulvillus-like  depression,  presumably  similar  to  that  of  many  of  its 
closely  related  allies,  at  present  unknown,  and  by  means  of  which  it  was 
fastened  to  the  bark  of  the  tree  within  the  ants'  nest.  Dorsally,  on  the 
seventh  abdominal  segment,  exactly  in  the  place  where  the  myrmecophi- 
lous  lycaenid  larvae  have  the  opening  of  the  secretary  gland,  there  is 
situated  an  oval,  chitinous,  crater-shaped  cavity  1.3  millimeter  in  length 
and  0.7  millimeter  in  width.  Its  edges  consist  of  strong,  dark-colored 
chitin  and  project  considerably  alcove  the  surrounding  surface.  Inside 
the  oval  zone  the  chitin  is  much  thinner  and  readily  distinguishable  by 
its  yellowish  color,  though  especially  so  when  viewed  by  transmitted 
light.  When  the  butterfly  is  withdrawn  from  the  skin  of  the  pupa,  one 
notices  plainly  that  a  fine  transverse  iiicision  is  present  between  two 
chitinous  lamellae,  which  extend  into  the  crater  from  the  cephalic  and 
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taiulal  ljordc'i>,  rcspce-tivi'ly.  A  dinvl  conneitioii  is  tlnis  iiulicated  as 
existing  between  tlie  interior  of  the  body  of  tlio  ]mpa  and  llie  chitinous 
crater. 

It  is  a  great  [»ity  that,  llu-  pupa  sent  to  me  was  not  suiial)l«'  for 
seetioning.  From  tbe  striking  size  of  llie  chitinous  iiater  and  llu-  eon- 
neetion  witli  the  inside  of  the  pnpa,  we  may  conclude  with  comparative 
safety  tliat  secretory  glands  an-  also  present.  'IMiis  pupa  nnist  therefore 
be  considered  myrmecophilous.  and  certainly,  as  such,  of  a  s[)ccies  which 
actually  supjdies  the  ants  with  some  kind  of  secretion.  It  is  an  ascer- 
tained fact  that  the  ])upa'  of  myrmeco|)hiious  Lyca'nidiu  are  often  found 
in  ant  nests.  So  far  as  all  the  palearctic  species  are  concerned,  the 
pre.><ence  of  lepidopterous  pupiv  in  colonies  of  ants  is  not  usual,  hut  more 
or  le.ss  accidental.  At  the  time  of  pupation,  when  the  eateri)illars  leave 
the  food  plant,  they  veiy  often  wander  into  the  immediate  vicinity  or 
even  into  the  nests  of  ants  which  frequently  have  their  colonies  located  at 
the  roots  of  the  plant.  That  the  pupa'  are  permitted  in  the  nests  of  ants 
i.s  easy  to  understand  on  the  basis  of  the  symbiotic  relationship  existing 
between  the  caterjiillar  and  the  ants.  The  ants  experience  the  trans- 
formation of  the  caterpillar  into  the  pupa  in  their  very  midst,  as  it 
were.  A'ery  probal)ly  their  toleration  of  the  pupa  is  enhanced  by  the 
existence  of  some  pleasantly  scented  substance,  secreted  by  glandular 
cells  situated  in  its  epidermis;  at  least  the  action  of  the  ants  seems  to 
point  in  that  direction.  In  none  of  the  lycfpuid  pupae  hitherto  known 
to  me  is  the  reason  for  this  tolerance  to  be  sought  in  the  presentation  of 
some  kind  of  gift  by  the  pupa  to  the  ants,  because  all  pupa3  of  this  family 
so  far  known  are  M'ithout  a  secretory  organ. 


Figs.   1.  2.  ?.. —  Latkral.  Vkxtkai,  a.nd  Dorsal  Aspkc- 


Fio.  4. — Myrmecophilous  Organ. 
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The  possession  of  the  organ  used  in  serving  the  symbiotic  relationship 
appears  very  strange^  in  view  of  the  profound  histolytic  and  histogenetic 
processes  during  the  pupal  stage.  One  might  be  induced  to  con- 
sider the  organ  as  rudimentary,  in  a  manner  similar  to  the  abdominal 
feet  of  some  caterpillars,  indications  of  which  are  still  visible  upon  the 
pupa.  A  comparison  of  pupa  and  caterpillar  should  then  show  the  de- 
velopment of  the  secretory  organ  in  the  former  to  be  much  less  than  in 
the  latter.  The  caterpillar  producing  this  pupa  is  still  unknown.  A 
short  time  ago  I  received  from  India  caterpillars  and  pupae  of  Arhopahi 
amanics  Hewits.,  which  show  similar  relationship  when  compared  from 
this  point  of  view.  The  pupae  of  this  latter  species  are  larger  than  that 
under  discussion  and  have  also  a  myrmecophilous  organ,  though  not 
nearly  as  well  developed.  In  a  comparison  between  pupa  and  caterpillar 
of  A.  amantes,  with  reference  to  their  myrmecophilous  organ  it  becomes 
apparent  that  externally  they  are  exactly  alike.  As  the  pupa  from  the 
Philippines  is  much  smaller  than  that  from  India,  though  having  a  much 
larger  and  more  strongly  developed  chitinous  crater,  it  can  not  possibly 
be  assumed  that  this  organ  is  rudimentary,  but  it  must  be  considered  as 
being  completely  functional.  This  would  therefore  indicate  that  the 
living  together  of  this  pupa  and  the  ants  is  no  longer  accidental,  but  has 
become  an  obligatory  relationship. 

The  myrmecophilous  lycsenid  caterpillars,  as  is  well  known,  have, 
besides  the  glands  for  producing  honeydew,  another  organ  which  has  a 
relation  to  the  symbiosis.  On  the  eighth  or  penultimate  abdominal 
segment  there  are  two  tubes  provided  with  a  bristly  rim  which  can  be 
drawn  in  or  extruded  like  a  pair  of  snail  tentacles.  In  all  probability 
these  two  epidermal  tubes  strengthen  the  symbiosis  by  attracting  ants 
through  the  secretion  of  a  scent  substance.  By  no  means  do  the  tubes 
produce  any  kind  of  liquid  secretion.  It  is  therefore  very  worthy  of  note 
that  the  tubes  in  the  pupa  from  the  Philippines  are  entirely  rudimentary. 
They  appear  only  as  a  pair  of  slight  depressions  in  the  chitin.  In  con- 
cluding that  the  epidermal  tubes  are  scent  organs  for  attracting  ants,  it 
is  at  once  apparent  why  the  tubes  and  not  the  secretory  organs  have 
become  rudimentary  in  the  pupal  stage.  The  attracting  of  the  ants  and, 
therewith,  the  functioning  of  the  organs  serving  that  purpose,  naturally 
become  unnecessary  in  the  ant  nest,  while  the  organs  which  serve  in  the 
real  symbiosis  retain  their  significance  and  utility. 

To  sum  up :  We  have  here  undoubtedly  the  peculiar  spectacle  of  a 
lepidopterous  pupa  acting  as  a  food  purveyor  to  ants,  as  it  gives  them, 
from  a  chitinous  crater,  the  secretion  of  two  glands  (in  analogy  with  the 
caterpillars)  at  least  during  the  first  part  of  the  pupal  stage. 

This  singular  occurrence  induced  me  first  of  all  again  to  make  a 
thorough  investigation  of  all  lycgenid  pupae  obtainable.  But  on  none 
could  I  discover  myrmecophilous  organs,  and  the  symbiosis  of  the  Phil- 
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ippiiie  ])upii'  willi  ('.  (juiidriscctus  would  therefore  have  become  a  vciy 
iuterestinjj  but  doubtful  case  had  I  not  received  the  aforemeutioned 
material  from  ^fr.  T.  I?.  Bell,  of  Karwar,  India.  The  pupa?  of  .1.  nmantes 
represent,  so  to  speak,  tlie  missing  link  between  those  lycaenid  pupae 
which  are  simply  permitted  to  remain,  or  are  more  or  less  accidentally 
found,  in  ant  nests  and  tho?o  which  wc  may  legitimately  assign  as  dwell- 
ing in  ant  colonies. 

It  would  be  very  interesting  to  search  further  for  the  reciprocal  relation- 
ship of  the  s^Tnbionts  on  the  spot,  chiefly  to  find  out  if  the  butterflies 
when  emerging  are  not  possibly  in  need  of  assistance  from  the  ants,  as 
well  as  to  verify  the  secretion  by  actual  observation.  In  this  wise  it 
would  be  easier  to  understand  the  symbiotic  relationship  than  if  the  reten- 
tion of  the  honeydew  glands  were  credited  merely  to  their  use  in  repaying 
the  ants  for  the  protection  afforded  the  pupa;.  For  the  latter  reason 
no  secretory  organs  such  as  are  demonstrable  in  many  examples,  would 
be  needed.  As  Thomann  lias  demonstrated,  the  pupte  of  palearctic 
Lycaenida?  do  not  need  the  help  of  the  ants.  This  I  have  been  able  also 
to  verify  on  a  number  of  species. 
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For  many  wars  I  liavc  round  inysell"  liaii(litai)i)L'(l  in  tlie  stiuly  of  tlie 
anatomy  of  iiiicroscoi)ic'  animals,  especially  insects,  by  having  no  means 
whereby  parts  might  be  m(»unte(l  either  ti'mi)orarily  or  permanently  in 
such  manner  as  to  obviate  their  distortion  and  at  the  same  time  to  enable 
the  observer  to  view  tliem  from  all  sides.  Those  who  have  had  to  study 
month  parts,  thoracie  solerites  and  genitalia  of  minute  Coleoptera,  Hy- 
menoptera,  Lepidoptera  and  Diptera.  will  appreciate  what  I  mean  when 
1  say  that  it  is  next  to  impossible  to  get,  for  example,  the  proper  relation- 
shi])s  of  tin'  parts  of  male  genitalia  in  C'ulicidae  in  jtri'parations  mounted 
according  to  the  ordinary  Hindus  opt'rnndi. 

One  needs  but  to  take  uj)  any  of  the  more  recent  piil)iiiations  dealing 
with  mosquitoes  in  which  photomicrograjjhs  of  the  genitalia  appear,  to 
be  .-truck  immediately  by  the  very  unsatisfactory  appearance  of  most  of 
these,  o\nng  to  displacenu*nt  of  parts,  due  to  ])ressure  of  the  cover  glass 
in  making  the  preparations. 

Furthermore,  everyone  who  lias  observed  the  genitalia  in  living  mos- 
quitoes and  those  reeentlv  dead  knows  that  the  parts  lie  in  many  planes 
and  that  no  satisfactory  idea  of  their  relationships  can  be  secured  from 
a  slide  which  gives  only  a  ventral  or  a  dorsal  as})ect.  It  is  true  that  by 
using  a  "built-up"  cell,  tiiis  distortion  of  parts  nuiy,  to  a  certain  extent, 
be  overcome,  but  at  best  it  is  exceedingly  difficult  so  to  mount  <me  of 
the.>Je  preparations  by  ordinary  methods  a.s  to  get  a  lateral  view;  and 
tlien,  if  one  .sjiould  succee<l  in  thus  mounting  the  specimen,  lie  must 
either  ])repare  a  .second  mount  showing  the  dorsal  surface  and  a  third 
one  showing  the  ventral  surface,  or  else  reverse  the  slide,  which  is  not 
always  feasible  because  of  its  thickness  or  of  the  position  of  the  cover  glass. 

After  having  tried  every  one  of  the  classical  cells,  as  well  as  numerous 
others  devi.-;ed  by  myself,  I  have  at  last,  I  believe,  secured  a  cell  which 
will  prove  useful  not  only  to  the  entomologist  but  likewise  to  the  general 
biologist. 
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As  the  name  would  suggest,  tliis  cell  enables  the  worker  to  observe 
all  sides  of  an  object  parallel  to  its  longitudinal  axis,  provided  this  cor- 
responds with  the  longitudinal  axis  of  the  cell  itself.  For  example,  in  a 
preparation  of  the  male  genitalia  of  any  species  of  mosquito,  if  the  last 
three  abdominal  segments  be  mounted  in  this  cell,  one  may  obtain  both 
lateral,  ventral  and  dorsal  aspects.  The  only  aspect  not  possible  would 
be  the  caudal,  and  this,  for  anatomical  purposes,  is  quite  unnecessar\',  as 
all  essential  features  are  demonstrable  in  the  other  four. 

The  polyscopic  cell,  which  is  really  nothing  more  than  a  section  of 
glass  tubing  of  small  caliber,  is  made  by  grinding  it  to  the  form  of  a 
square  prism  instead  of  a  cylinder.  This,  as  I  shall  describe  in  detail, 
is  easily  accomplished  in  any  institution  having  a  rock  grinding  ap- 
paratus; and  three  or  four  dozen  of  these  cells  can  be  prepared  in  a  day 
by  the  plan  which  I  have  adopted. 

METHOD    OF    PREPARATION. 

Lengths  of  glass  tubing  of  small  diameter,  say  4  to  6  millimeters,  and  of  the 
required  caliber,  are  cut  up  into  pieces  of  the  desired  length,  usually  15  to  20 
millimeters.  It  would  be  better  to  keep  pieces  cut  from  the  same  tubing  together, 
as  these  are  most  likely  to  have  the  same  caliber  and  the  cells  will  be  kept  imiform 
in  this  way.  Nine  to  a  dozen  of  these  short  tubes  are  fastened  to  a  small  plate  of 
glass  such  as  is  used  in  grinding  rock  specimens. 

The  best  preparation  for  cementing  to  the  glass  is  a  mixture  composed  of  20 
parts  of  white  shellac  and  7  parts  Canada  balsam.  This,  in  the  form  of  a  pencil, 
i?  applied  to  the  glass  plate  held  over  the  gas  flame,  until  a  sufficient  quantity  has 
melted  upon  the  plate.  The  short  tubes  are  then  placed  close  together  and 
pressed  down  upon  the  plate  so  that  they  will  all  be  parallel.  (See  Plate  I,  fig.  2.) 
The  cement  having  become  hard,  the  tubes  are  ground  down  upon  the  steel  wheel  of 
a  rock-grinding  machine,  the  operator  employing  first  coarse  emery  and  then 
finer  until  their  surfaces  have  become  worn  to  the  desired  degree  and  have  the 
velvety  appearance  of  ground  glass.  A  still  finer  polish  may  be  obtained  by  next 
grinding  for  a  short  time  on  a  plate  glass  with  pumice  and  water.  (See  Plate  I, 
fig.  3.) 

The  next  step  is  to  dry  the  plate  and  gently  heat  it  until  the  tubes  become  loose 
enough  for  removal.  The  entire  mass  of  adherent  tubes  may  be  slipped  off,  turned 
completely  over,  pressed  firmly  to  the  glass  plate  to  remove  air  bubbles  and,  after 
cooling,  the  operation  of  grinding  the  faces  on  the  opposite  side  begun.  (Plate  I, 
fig.  4.)  This  being  completed,  the  tubes  are  now  removed  as  before,  set  up  on 
edge  so  that  their  plane  faces  are  contiguous,  recemented  to  the  plate  and  the 
third  face  ground.  (Plate  I,  fig.  5.)  For  the  fourth  face,  the  mass?  may  be 
slipped  off  entire  and  turned  over,  the  same  precautions  being  taken  to  press  the 
mass  fla,t  to  the  plate.  (Plate  I,  fig.  6.)  The  finished  cells  will  then  appear  as 
in  Plate  I,  fig.  7. 

The  cells  may  now  be  removed  from  the  plate  and,  after  cleaning  off  the 
cement,  they  are  ready  for  use.  '  They  may,  however,  be  polished  even  more 
finely  if  it  is  so  desired,  to  remove  the  ground  surface  and  render  them  perfectly 
transparent  like  ordinary  glass   slides;   but  this  is  not  absolutely  necessary,  for 
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the  followinff  reasons:  After  mounting  tlie  specimen,  tlie  only  tliinj,'  necessary 
wlien  it  is  desired  to  study  it  under  tlie  inieroseope  is  to  place  a  droi)  of  immersion 
oil  on  the  top  of  the  cell  and  press  over  it  a  tiny  piece  of  cover  glass.  This 
causes  a  perfect  transparence  of  the  top  of  the  cell  and  makes  the  inclosed  specimen 
visible.  The  only  si)ecial  advantage  of  having  the  cell  polished  is  to  enable  one  to 
determine  (juiekly  the  position  of  the  specimen  within.  An  advantage  of  leaving 
the  cell  with  ground  sides  is  that  the  number  and  name  of  the  specimen  may  be 
written  easily  upon  the  surface  with  Imlia   ink. 

.mi:tiiuI)  of  lsl:. 

Till'  slide  omo  iiiadt'  ( [Mate  J,  %.  8),  tlii'  iiu-tliod  of  i)rci)ariiif;  and 
niouiitini,'  the  spirinu'ii  is  a  very  simple  one.  Haviiig  j)assed  it  throiigli 
all  the  fluids  to  the  xylene,  the  portion  of  the  inseet  which  it  is  desired 
to  preserve  is  dissected  away  and  placed  in  the  tube  of  the  cell  which  has 
previously  been  tilled  with  Canada  l)alsani  dissolved  in  xylene.  The 
specimen,  which  should  be  just  large  enough  to  slip  into  the  tube  readily, 
is  pushed  in  by  means  of  a  pin  or  other  suitable  instrument  and  the  ends 
i)f  the  tube  seah-d  with  slide  cement  of  the  kind  generally  used  by  the 
worker. 

Sometin-es  it  nuiy  occur  that  the  specimen  is  slightly  smaller  than 
the  caliijer  of  the  tid»e  and,  in  order  to  hold  it  in  a  fixed  j)ositi()ii  therein, 
recourse  may  be  had  to  a  bent  bristle  which  is  pushed  in  until  it  comes 
in  contact  with  the  si)ecimen.  (Plate  I,  iig.  !).)  A  tiny  piece  of  filter 
paper  or  other  convenient  substance  will  serve  the  same  purpose,  as  shown 
in  the  figure  indicated. 

Cells  of  the  kind  descril)ed  here  nuiy  be  stored  as  easily  as  ordinary 
microscopical  slides  by  either  placing  them  in  a  drawer  with  compart- 
ments numbered  to  correspond  with  their  numbers  or  else  in  small  en- 
velopes. Where  slide  cabinets  with  compartments  of  sufficient  dei)th  are 
availaide,  an  excellent  plan  is  to  fasten  each  cell  to  an  ordinary  .slide  by 
means  of  a  minute  drop  of  balsam  which,  while  retaining  it  in  |)lace  foi- 
storage,  nuiy  be  dissolved  easily  when  it  is  necessary  to  work  with  the 
specimen. 

("ELL    lIOLDELt. 

When  using  the  preparation  for  study,  the  cell  may  be  held  in  place 
upon  a  special  holder  which  1  have  devised  for  this  purpose.  It  consists 
of  an  aluminium  i)late  'i')  by  75  millimeters,  having  an  opening  10  by  ,'30 
millimeters,  in  which  a  small  glass  slide  may  rest  upon  a  flange  and  upon 
which  the  cell  nuiy  be  placed  and  clamped  as  shown  on  Plate  II,  figs. 
1  and  'L  This  piece  of  apparatus  is  not  necessary  if  one  has  slide  clips 
on  his  microscope  long  enough  to  rest  upon  the  ends  of  the  cell,  and  thus 
retain  it  in  position  for  work  with  the  camera  lucida  or  in  making 
]»hotomicrographs. 
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USES    OF   THE    CELL. 

This  cell  will  be  found  useful  not  only  for  minute  insects  and  parts 
of  insects,  but  it  can  also  be  employed  to  great  advantage  in  the  study  of 
Crustacea,  Arachnida,  Infusoria,  Ehizopoda,  Vermes,  etc.  In  reality, 
there  is  no  minimum  limit  to  the  size  of  the  cell  provided  one  can  obtain 
glass  tubes  of  small  bore.  1  have  cells  M'hich  have  a  caliber  of  less  than 
0.45  millimeter,  and  an  outside  diameter  of  less  than  1  millimeter,  thus 
obtaining  a  distance  of  less  than  0.625  millimeter  between  the  lower 
surface  •  of  the  '''Zeiss  DD"  lens  and  the  floor  of  the  cell  tube.  The 
distance  between  the  upper  surface  of  an  object  lying  in  a  cell  of  this 
size  and  the  lens  would  be  small  enough  to  make  it  possible  to  examine 
the  object  with  ease,  using  a  high-power  lens. 

However,  it  must  be  borne  in  mind  that  the  greater  utility  of  this  cell 
will  be  in  connection  with  lower  power  lenses  and  the  camera  lucida  or 
the  photomicrographic  apparatus,  and  that  it  serves  primarily  as  a  means 
of  preserving  parts  undistorted  by  pressure,  such  as  is  inevitable  in  the 
ordinary  technique  of  flat  slide  and  cover  glass,  and  enables  the  worker  to 
see  successively  four  sides  of  the  specimen. 


ILLUSTRATIONS. 


Plate  I. 


Fig.   1.  (ilass  cell  cemontcd  to  plato  and  readj-  for  grinding. 

FiG.i.  2-7.  Successive  positions  in  grimling  a  number  of  the  polyscopic  cells. 

Fio.  8.  Tlie  finished  ptlyscopic  cell  ready  for  the  specimen. 

9.  The  ceil  witli  specimen  mounted  showing  means  of  holding  the  object  in 
place  therein;   ready  for  microscopical  examination. 

Plate  II. 

F'los.   1   an<l  2.  Slide  devised  by  the  author  for  holding  the  cell  when  microscope 

is  inclined. 
Fifi.  3.  Photomicrograph   of    $    genitalia   of   Culcx  fatigans   Wied.,   mounted    in 
polyscopic  cell,  using  Zeiss  AA  objective  and  No.  3  ocular. 
4.  I^t«ral  view  of  same  mount,  the  cell  having  been  given  a  quarter  turn. 
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By  Alvin  Seale. 


{From  the  Scrtimi  ",  i  i^hrries,  Biological  Laboratory,  Bureau  of  Science,  Manila, 

P.  I.) 


INTRODUCTION. 


During  the  past  teJi  years  the  writer  lias  been  engaged,  as  time  would 
f>erniit,  in  making  a  study  of  pearls  and  pearl  fisheries.  In  1900,  a 
year  was  spent  in  the  fisheries  of  Paumota  and  Gambler  Islands  and  in 
1902  the  fisheries  of  Australia  and  the  Solomon  Islands  were  visited; 
(luring  tiie  past  year  considerable  time  was  given  to  a  study  of  the  pearling 
grounds  of  the  Philippine  Islands. 

So  far  as  possible^  a  careful  study  has  been  made  of  the  development, 
life  history  and  habits  of  the  pearl  oyster,  chiefly  with  the  view  of 
increasing  its  value  as  a  commercial  asset.  Experiments  relating  to  pearl 
growth,  development  and  culture  have  been  inaugurated;  and  a  large 
number  of  both  hard  and  soft  sections  through  pearls  from  various  loca- 
lities have  been  made  in  order  to  flirow  iidditioiial  light  on  ilie  direct  cause 
of  their  origin  and  growth. 

The  object  of  the  present  paper  is  to  give  the  results  of  these  observa- 
tions and  a  general  review  of  our  present  knowledge  of  the  subject,  with 
the  hope  that  such  results  may  lead  to  increased  interest  in  the  Philippine 
pearl  fisheries  and  to  their  greater  development. 

'  Part  I  of  this  series  appeared  in  This  Journal  Sec.  A  (1908),  3,  513;  Part  II, 
Ibid.    (1909),  4,   57. 
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I'lllLll'JMXK   ]'K.\1{|>  OYSTEIJS. 

There  are  I  wo  \ai'ieties  of  pearl  oysters  in  the  Philippines  which  are 
of  considerable  commercial  importance:  One,  called  the  gold  lip  peai'l 
shell,  Doctor  Pilsbury  kindly  informs  me  is  doubtless  Margaritifera 
maxima  Jamson  -  (see  Plate  III,  figs.  1  and  2)  ;  the  other,  the  black 
lip  pearl  shell,  is  Margaritifera  m.argaritifera  (Linnaeus).  (See  Plate 
IV,  figs.  1  and  2.)  The  gold  lip  shell  is  by  far  the  most  important,  it 
being  the  variety  chiefly  sought  in  commercial  ventures,  its  market  value 
being  from  30  to  80  pesos  ^  per  picul  of  63.3  kilos  (139.5  pounds).  This 
shell,  when  mature,  is  usually  from  180  to  230  millimeters  (7  to  9  inches) 
in  diameter  and  weighs  from  1.82  to  2.3  kilograms  (4  to  5  pounds)  ; 
shells  weighing  more  than  5  kilograms  (11  pounds)  have  been  found. 
This  species  occurs  in  waters  of  from  5  to  20  fathoms  throughout  the 
Sulu  Archipelago,  and  is  probably  more  or  less  abundant  throughout  the 
entire  Philippine  group. 

The  black  lip  shell  is  a  much  smaller  variet}-,  rarely  exceeding  150  or 
180  millimeters  (6  or  7  inches),  with  a  weight  of  from  1  to  1.5  kilograms 
(2  to  3  pounds),  although  usually  it  is  much  smaller.  It  is  common 
along  the  shores  of  almost  all  the  islands  of  the  Philippine  Archipelago, 
and  is  of  much  less  value  commercially  than  the  gold  lip  shell,  being 
in  but  little  demand  and  selling  for  about  13  pesos  per  picul.  This  form 
usually  gives  a  large  yield  of  pearls  which  are  of  comparatively  little  value, 
as  they  generally  are  small,  irregular  in  shape  and  of  a  gray  or  dusky  color. 

In  the  year  1886  a  paper  was  published  in  Bergen,  Norway,  which 
contained  the  following  interesting  statement  regarding  the  Philippine 
pearl  fisheries : 

The  Philippine  Islands  produce  great  quantities  of  pearl  shell.  In  1877,  155 
tons  were  exported.  In  1878,  152  tons,  valued  at  164,720  pesos  were  exported.  In 
1879  the  value  of  exported  pearl  shell  was  1.55,802  pesos.  The  entire  region  from 
Tawi-Tawi  to  Basilan  is  a  continuous  pearl  oyster  bed;  the  Sulu  fisheries  are  the 
largest  and  most  productive  of  any  in  the  East  Asiatic  waters.  The  pearls  are 
famous,  and  the  shell  has  a  fine  luster.  Labuan  is  the  chief  market.  The  yield  is 
decreasing. 

It  will  be  of  interest  to  compare  the  above  account  of  the  fisheries  of 
thirty  years  ago  with  those  of  the  present  time.  During  the  year  1907 
there  were  exported  from  the  port  of  Jolo  154,918  kilos  (340,820  pounds) 
of  pearl  shell,  valued  at  119,045  pesos;  and  during  the  same  period  the 
product  exported  from  Zamboanga  was  valued  at  45,254  pesos,  making  a 
total  of  164,399  pesos  from  the  Moro  Province  alone,  which  shows  a  sub- 
stantial increase  rather  than  a  decline  in  the  fisheries.     The  above  value 

^Revised  Nomenclature  of  Pearl  Oysters.  Proc.  Zool.  Soc.  London,  (1901),  1, 
392. 

^  One  peso  equals  fifty  cents  U.  S.  currency. 
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is  of  the  shell  alone;  that  ol"  the  pearls  secured  (luriiiju:  tiiis  time  is 
unknown,  hut  douhlless  it  amounted  to  several  thousand  pesos. 

No  export  duty  is  charged  on  shell,  l)ut  wharfage  to  the  amount  of 
J..')!)  pesos  per  ton  is  collected. 

The  price  of  shell  at  the  present  time  is  from  (JO  to  1<)(»  pesos  per  picul 
for  those  of  the  tirst  cla.'ss  of  the  gold  lip  variety,  and  ahout  20  pesos  per 
picul  for  the  hlack  lip  variety.  The  picul  is  counted  at  <).'^..3  kilograms 
(13U.O  pounds,  1(5  pieuls  to  the  ton).  Almost  all  the  shell  is  sent  either  to 
Singapore  or  to  Europe.  There  is  one  hutton  factory  located  in  Manila 
which  has  a  ca))acity,  when  running  constantly,  of  about  G,000  gross  ])or 
.Month,  retpiii  iii<j-  aKout  .'><l(i  lon^  of  shell  |n'i'  vcar:  otlicrwisc.  all  the  shell 
is  exported. 

During  tlu'  past  year  about  oO  tons  of  shell  were  taken  from  the  Davao 
pearl  bed.  These  were  of  very  large  size  and  first  class  in  every  respect. 
They  gave  a  very  small  yield  of  pearls,  the  value  of  which  was  probably 
not  more  than  (i.OOO  pesos.  Some  very  beautiful  pearls  arc  to  be  found  in 
the  Sulu  fisheries,  and  it  was  my  pleasure  to  examine  two  of  these,  each 
valued  at  5.000  pesos,  secured  from  this  region  during  the  past  year. 

Almost  all  the  fishing  for  pearl  oysters  is  carried  on  by  the  use  of 
diving  armor,  in  water  of  from  15  to  20  fathoms.  Shells  are  occasionally 
found  in  shallower  water,  but  in  such  cases  naked  Moros  usually  dive  for 
them,  or  they  are  secured  l)y  a  primitive  rake-dredge  worked  by  a  rattan 
line  from  a  native  canoe  and  which  can  be  used  only  in  smooth  water. 
The  natives  frequently  soak  dry  shell  in  water  for  several  days  before  it 
is  sold,  in  order  to  increase  the  weight;  and  I  have  seen  Chinese  and 
other  middlemen  doing  the  same  thing.  The  shells  are  usually  opened 
on  the  boats  and  all  the  pearls  extracted  soon  after  the  oysters  are 
brouglit  up. 

THE  I'EAKLING   FLEET.^ 

At  present  about  30  vessels  are  engaged  in  pearling  in  the  Sulu 
Archipelago.  The.se  boats  range  from  5  to  15  toog,  and  usually  carry  a 
crew  of  seven  men.  including  the  diver.     All  boats  with  armored  divers 

*  The  following  boats  constituted  the  Zaniboanga  pearling  fleet  for  the  year 
190S:  tiircna  and  Sautilii.s,  owned  by  J.  F.  Maddy;  Cleopatra,  Galatea,  anxl 
Maritima,  owne<l  hy  J.  Wilson;  loenix  and  Placido  Reyes,  owned  by  the  Cebu 
Pearliug  Company;  Mina,  liurtandy,  Ida,  and  Mannij,  owned  by  Capt.  Chas. 
LinlxTg;  Paragua,  Zamhoamja,  and  Sapit,  owned  by  G.  W.  Langford;  Alice 
Holmes,  Rosario.  and  Olinga,  owned  by  Mr.  Holmes;  Mindanao,  owned  by  Mr. 
Teck :  Pruno.  owned  by  V.  Sision.  All  of  these  boats  carried  on  more  or  less  active 
operations  during  the  past  year. 

The  .Tolo  pearling  fleet  is  composed  of  the  following  boats:  Victoria,  Helena, 
Santa  Maria,  and  Elisabct,  owned  by  Ong  Tiam  Teng;  Almosouth,  owned  by  Iladji 
Abubacal;  King  of  Spades,  owned  by  Richard  II.  Gjbbs;  Rtnnon.  owned  by  Her- 
nandes  &   Co.:   an<l   Alfonso  and    Nena,  owned   by  Asing. 
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are  required  to  take  out  a  license,  for  which  the  charges  are  30(V  ])esos 
a  year  for  a  first-class  license,  or  a  three  months"  license  may  be  secured 
for  one-fourth  of  this  amount.  These  are  obtained  from  the  provincial 
treasurer  at  Jolo,  Zamboanga,  or  Davao.  The  divers  are  usually  natives 
or  Japanese.  Each  boat  is  equipped  with  one  complete  diving  outfit, 
consisting  of  armor,  pump,  tubes,  weights,  etc.  The  diver  receives  a  wage 
of  from  20  to  80  pesos  per  month,  in  addition  to  a  percentage  of  the  shell, 
but  the  terms  upon  which  both  men  and  divers  are  hired  vary  with 
almost  every  pearler. 

The  treasurer  of  Davao  reports  that  nine  first-class  licenses  have  been 
taken  out  at  that  place  since  January,  1908,  chiefly  by  local  firms,  and  for 
the  purpose  of  working  the  newly  opened  Davao  pearl  bed. 

It  costs  about  55  pesos  a  month,  aside  from  wages,  to  navigate  a  pearling 
boat.  The  diving  armor  used  is  nearly  all  of  a  modern  type,  and  of 
English  manufacture.  The  air  pumps  used  are  worked  by  hand,  two 
men  being  stationed  constantly  at  the  pump  when  diving  is  in  progress. 
The  diver  has  from  18  to  20.4  kilos  (40  to  50  pounds)  of  weight  attached 
to  him  in  order  to  reach  the  bottom.  Divers  usually  remain  under  water 
until  they  fill  the  net  basket  which  they  carry,  this  requiring  from  ten 
minutes  to  an  hour.  The  diver  of  a  boat  on  which  I  was  a  guest  for 
some  time,  usually  made  about  three  descents  in  one  hour;  this  was  on 
the  Davao  bank  in  a  depth  of  20  fathoms  and  where  the  man  experienced 
great  difficulty  in  working  because  of  strong  currents.  The  length  of 
time  during  which  an  armored  diver  can  remain  under  water  is  very 
indefinite,  depending  on  the  depth  of  water,  strength  of  current,  strength 
of  the  diver,  and  other  factors.  In  calm  water,  but  a  few  feet  in  depth 
and  of  an  even  temperature,  a  man  should  be  able  to  remain  for  almost  an 
indefinite  period.  The  naked  diver  scarcely  ever  stays  down  for  more 
than  one  minute.     Fishing  is  carried  on  at  all  seasons  of  the  year. 

T?IE  PHILIPPINE  PEARLING  BANKS. 

Practically  the  entire  region  from  Sibutu  Passage  to  Basilan  Straits 
and  around  the  southern  shore  of  Mindanao  Island  is  a  continuous 
potential  pearling  bank.  However,  the  greater  number  of  the  known 
localities  have  so  constantly  been  fished  that  they  have  had  small  chance 
to  recover,  and,  as  a  result,  much  of  the  pearlers'  time  is  lost  in  pros- 
pecting for  new  beds  iji  various  parts  of  this  wide  area;  but  the  ground 
never  seems  to  become  completely  exhausted,  for  we  found  pearling  boats 
operating  successfully  directly  in  front  of  the  town  of  Jolo,  within  half 
a  mile  of  the  beach.  Fishing  for  shell  had  doubtless  been  carried  on  at 
this  point  for  over  a  hundred  years. 

Occasionally,  a  pearler  will  locate  a  bank  on  which  the  ovsters  are 
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very  abundant.  Sueli  a  bank  was  found  just  soutb  ol'  IJasilan  Island; 
anotlier  near  the  Tapu  Islands,  and  another  in  Tatjian  Pass  of  Tawi-Tawi 
Island.  A  large  yield  of  shell  has  been  secured  near  the  Saniales  group. 
Shell  has  been  reported  from  lUana  Bay,  and  during  the  past  year  an 
e.xtreniely  valuable  bank  was  located  in  the  Gulf  of  Davao  in  i'akiputan 
vStrait  between  Sanial  Island  and  the  mainland.  The  most  prolilic  por- 
tion of  the  bank  was  in  the  narrow  part  of  the  passage  directly  between 
Point  Lanang  and  Point  Linao.  The  depth  of  water  is  from  ?0  to  25 
fathoms.  The  bank  is  well  protected  above  by  the  large  reef  known  as 
Arboles  Island.  I'sually,  there  is  a  very  strong  current  pouring  through 
this  strait.  Init  at  the  point  where  the  pearl  bank  occurs  the  tides  and 
currents  form  a  strong  eddy  which  has  doubtless  contributed  to  the 
fonnation  of  the  bank  by  giving  an  opportunity  for  the  spat  to  settle  and 
attach.  The  bottom  is  of  coral,  sand,  and  gravel,  and  is  comparatively 
smooth.  The  width  of  the  vstrait  at  this  place  is  less  than  1.6  kilometer 
(1  mile)  ;  the  beach  on  one  side  slopes  steeply  down,  and  on  the  other 
drops  abruptly  into  several  fathoms  of  water  from  a  live  coral  reef.  The 
wat^r  is  quite  clear,  its  temj>erature  about  2i°  C,  and  its  specific  gravity 
1.0*22.  At  the  time  of  my  visit  (May.  1908),  there  were  only  four 
pearling  boats  operating  on  this  bank :  two  others  were  prospecting  in 
adjacent  waters. 

'J'he  currents  were  so  swift  that  diving  could  be  cariied  on  only  between 
the  hours  of  6  and  7  o'clock  in  the  morning.  The  diver,  a  Filipino, 
during  this  hour  made  three  trijxs  to  the  bottom;  on  the  first  he  secured 
three  shells;  on  the  second,  eight;  and  on  the  third,  two.  These  were 
all  large,  first-cla.ss  shells,  each  weighing  about  3.'?  kilos  (7  pounds). 
One  contained  a  small  pearl. 

The  diver  brought  up  .<ome  young  .-ihells  lor  our  inspection,  and  reported 
that  they  were  abundant  on  the  bed.  All  the  large  oysters  were  in  a 
breeding  condition,  so  j>robably  this  bank  will  be  able  to  keep  up  a 
moderate  vield,  unless  overfished  at  the  beginning.  So  f;ir  flip  r);iv;in 
pearl  bank  has  yielded  ahout  56  tons  of  first-class  shell. 

Pearl  shells  in  considcral)U'  numbers  are  found  in  Tanou  .Siiail,  beiuit-n 
C'ebu  and  Xegros  Islands;  in  the  vicinity  of  Guimaras;  and  also  along 
the  west  and  the  north  coast  of  Samar.  Shell  has  also  been  reported 
from  Palawan  and  f'agayan  Sulu.  It  is  more  probable  that  as  the 
Islands  become  better  known,  many  new  pearling  banks  will  !>'■  fnnnd. 
and  those  now  known  will  be  mapped  ajid  better  defined. 

The  most  desirable  bottom  for  a  pearl  bank  is  coarse  sand,  with  dead 
coral  and  rock  to  which  the  young  may  attach.  They  can  not  grow  on 
live  coral,  and  they  are  very  apt  to  be  covered  up  and  smothered  on  fine 
sand. 


// 
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LIFE    IIK^TOIv'Y    OF    TJ !  E    PKARL    OVSTEli. 

The  03'ster?  are  of  separate  sex,  male  and  female.  The  eggs  of  the 
female,  when  rijje,  are  extruded  into  the  sea  water,  where  they  are 
feitilized  by  the  spermatozoa  of  the  male,  if  by  chance  the  currents  bring 
the  two  elements  together.  Doctor  Hornell  ^  observed  in  regard  to  the 
Ceylon  pearl  oyster,  "that  a  ripe  female,  in  close  proximity  to  a  mature 
male,  was  sufficient  cause  to  excite  the  male  to  throw  off  spermatozoa." 
The  meeting  of  the  spermatozoa  and  ova  is  left  entirely  to  chance. 

The  eggs  of  the  Philippine  pearl  oyster  (M.  maxima  Jamson)  are  at 
first  pyriform   (see  fig.  1)   and  tloat  on  the  water;  as  soon  as  they  are 

fertilized,  they  become  round; 
and  when  from  three  to  six 
hours  old,  they  move  about 
l)y  means  of  small,  hair- like 
cilia.  Segmentation  is  com- 
plete, but  imequal.  The  shell 
begins  to  form  at  the  end 
of  the  second  day,  and  in 
from  four  to  eight  days  the 

Fig.    1. — Spermatozoa    and    ova   of    Philippine    pearl 

oyster.  voung  oysters  settle  and  be- 

(a)    Micropyle   through   which   the   spermatozoa     g^^^g  attached   tO   the   bottom, 
enters  the  ova. 

(&)  Nucleus.  or  to  any  object  they  chance 

(c)  Nucleolus.  ^Q  fall  ^^pon.     At  this  stage 

(d)  Spermatozoa   of  male. 

they  are  known  as  spat  and 
are  about  1  millimeter  (0.04  inch)  in  length.  They  attach  by  means 
of  a  small  tuft  of  coarse,  hair-like  bristles,  known  as  the  byssus. 

Each  mature  female  contains  several  thousand  eggs,  but  no  doubt  the 
destruction  of  eggs  and  young  is  very  great,  many  being  swept  into  great 
depths  by  strong  currents,  where  they  either  perish  or  settle  on  the 
bottom  so  thickly  as  to  smother  each  other;  or  else  they  become  covered 
with  sand,  or  attach  to  some  floating  object  and  are  washed  ashore. 
Apparently,  there  is  no  fixed  time  in  the  Philippines  for  the  maturing 
of  the  ova,  as  sexually  ripe  individuals  are  found  at  all  seasons  of  the 
year. 

The  shells  are  supposed  to  reach  a  maximum  size  and  are  most  valuable 
commercially  in  from  four  to  five  years,  although  they  doubtless  con- 
tinue to  grow  for  several  years  longer.  I  have  examined  specimens 
weighing  5  kilos  (11  pounds)  which  I  believe  were  ten  to  twelve  years  old. 
However,  shells  older  than  five  or  six  years  are  apt  to  be  worm-eaten 
or  full  of  holes  caused  by  boring  sponges,  and  so  are  of  less  value.     More 

'  Report  on  the  operations  of  the  Ceylon,  pearl  banks  during  the  fishery  of 
1905.     Rep.    Ceylon   Marine   Biol.   Lah.    (1906),    55. 
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accurate  information  regarding  the  age  and  growtli  of  shells  obtained 
from  direct  observations  and  measurements  is  very  desirable. 
•      Mr.  Seville  Kent  states  in  regard  to  the  rate  of  growth  of  ilu'  pearl 
oyster : 

Under  favornble  conditions  a  period  not  exceeding  tlirec  years  suttices  for  the 
shell  to  attain  to  the  marketable  size  of  200  to  230  millimeters  (S  or  9  inches) 
in  diameter,  and  heavy  shells  of  2.3  kilos  (.5  pounds)  weight  per  pair  may  be  the 
product  of   live  years  growth. 

The  food  of  the  pearl  oys,ter  consists  of  minute  marine  infusoria, 
Diatomaceie,  etc.  We  discovered  that  in  fully  75  per  cent  of  the  specimens 
examined,  the  food  consisted  of  Didlinnacca-  with  a  small  amount  of 
vegetable  matter. 

The  pearl  oyster  does  not  travel  to  any  great  distance;  in  fact,  after 
the  spat  stage,  it  remains  in  owo.  spot  for  the  greater  part  of  its  life, 
although  it  can,  and  does  at  times,  cast  off  the  byssus  attachment  and 
reattach  to  some  more  desirable  place,  moving  very  slowly  by  means  of 
its  small  foot.  The  very  old  shells  of  .1/.  rnaxwia  Jamson  were,  with 
but  few  exceptions,  without  attachment,  probably  the  weight  of  the  shell 
being  sufficient  to  kee]>  them  in  ])lace. 

i:ni;.mii:8  of  the  PEvia,  oyster. 

The  pearl  oyster,  especially  in  its  younger  stages,  is  exposed,  to 
constant  danger.  Numerous  fishes  consider  it  a  great  delicacy,  and 
such  lish  are  found  in  large  numbers  about  the  pearl  banks.  The  various 
species  of  sharks,  rays,  sparoides,  and  balistes  feed  largely  upon  shell 
lish,  including  the  pearl  oyster.  However,  these  are  not  wholly  an  evil, 
as  they  are  probably  the  intermediate  host  for  the  cestode  which  is  the 
cause  of  the  growth  of  pearls ;'  the  fish  becoming  infested  with  this  cestode 
by  eating  the  oyster.  Doubtless,  .star  fishes  also  cause  much  destruction 
to  the  banks,  and,  in  old  specimens,  the  boring  sponges,  boring  worms,  and 
gastropods,  do  great  damage. 

In  addition  to  these  enemies  which  affect  the  oyster  directly,  there  are 
an  enormous  number  of  marine  animals  and  plants  that,  by  using  up 
the  available  space  and  food  which  otherwise  would  fall  to  the  lot  of  the 
pearl  oyster,  affect  the  life  of  the  oyster  indirectly. 

One  pearl  diver  reported  the  finding  of  a  very  large  pearl  bank  south 
of  Basilan  Island,  where  the  shells  were  abundant  and  of  very  large  size, 
but  of  no  value,  as 'they  were  dead  and  had  lost  their  luster.  In  cases  of 
this  kind,  it  is  almost  impossible  to  state  the  cause  of  the  destruction. 
It  may  have  been  brought  about  by  some  epidemic  due  to  the  crowded 
condition  of  the  shells,  or  possibly  by  some  volcanic  disturbance,  or  a 
dozen  other  causes  might  be  assigned,  but  without  facts  it  is  useless  to 
theorize  on  the  subject. 
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TKANSI'LANTING    AND    CULTIVATING    TIIK    1'1:;aK]>    OYSTKH. 

J*earl  03'sters  may  with  hiil  little  difficulty  be  transported  for  sevei'al 
days,  if  they  are  kcjit  in  running  ,«alt  water,  or  if  the  water  is  changed' 
frequently;  thus  the  question  of  transplanting  them  from  one  bed  to 
another  in  a  more  convenient  locality,  or  in  water  of  less  depth,  becomes 
a  comparatively  simple  one  and  will  doubtless  j)lay  an  important  part  in 
the  pearl  oyster  industry  of  the  future. 

As  a  matter  of  fact,  the  Ceylon  government  is,  or  was  at  a  recent  date, 
engaged  extensively  in  the  transplanting  of  young  oysters  and  tlie  distri- 
buting of  "^clutch,"  i.  e.,  rock  of  small  size  which  is  scattered  over  the 
bottom  of  the  oyster  beds,  and  to  wliicli  the  young  oysters  become  attached. 
The  young  pearl  oysters  are  removed  I'rom  beds  wliieh  are  overcrowded 
to  others  which  are  less  productive. 

It  would  be  an  easy  matter  for  men  engaged  in  pearling  to  keep 
suspended  over  the  side  of  their  vessels  bamboo  crates  or  cars  in  which 
they  could  place  the  young  oysters  which  are  frequently  brought  .up,  and 
so  transport  them  to  a  favorable  place  for  development,  as  is  the  case 
in  the  sponge  fisheries.*^  In  this  way  they  might,  with  ])ut  little  effort, 
accumulate  a  valuable  pearl  farm  where  a  number  of  oysters  could  be 
harvested  each  year  and  the  bed  looked  after  just  as  in  the  case  of  the 
edible  oyster.  The  yield  of  p'earls  and  shell  would  doubtless  pay  a  good 
dividend.  This  process  would  especially  be  easy  to  carry  out  in  the 
Davao  fisheries  which  are  near  shore  and  where  local  people  are  engaged 
in  the  fishing.  Such  farms  should  simulate  the  natural  lieds  so  far  as 
practicable,  but  improvements  over  natural  conditions  could  be  effected 
by  supplying  an  abundance  of  small,  broken  rock  as  "clutch,"  upon 
which  the  young  could  attach ;  the  keeping  of  the  beds  free  from  un- 
desirable tenants,  such  as  star  fish,  holothurians,  etc.,  could  be  accom- 
plished by  dredging. 

LAWS    relating    TO    PEARL    FISHING. 

I  have  abstracted  the  laws,'  or  at  least  such  portions  of  them  not 
repealed  by  amendments,  as  are  now  in  force  in  the  Islands.®  They  are 
of  undoubted  benefit  in  protecting  the  young  shells,  and,  for  the  greater 
part,  relate  to  the  waters  of  the  Moro  Province.  In  other  portions  of  the 
Archipelago,  various  local  acts  and  provincial  legislation  greatly  handicap 
the  pearling  industry. 

^This  Journal,   Sec.  A    (1909),   4,   62,   63. 

^  These  laws  were  enacted  by  the  legislative  council  of  the  Moro  Province.  A 
copy  of  them  may  be  secured  from  the  provincial  treasurer  of  eitlier  Jolo  or  Zam- 
boanga. 

*  Sec.  23,  Act  No.  51,  of  the  Philippine  Commission  should  read:  "Ths  words 
'pearl  shell  and  shell  of  the  pearl  oyster  as  used  in  Act  No.  43  of  the  Legislative 
Council  and  in  this  Act  shall  be  construed  to  mean  the  shell  of  the  marine  bivalve 
mollusk  Margaritifera  maxima  Jamson.  commonly  known  as  the  Pliilippine  gold 
lip  pearl   oyster.'  " 
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'J'lie  laws  sliuiilil  be  ('xtended  to  incliulc  tlio  eiitiro  Archipelago,  and 
all  local  regulations  should  be  repealed.  In  this  way  only  can  the  young 
shell  properly  he  protected.  Additional  legislation  protecting  tlie  black 
lip  pearl  shell.  Mdrfjnritiffra  viarfiaritifcra  (Linnanis).  should  be  enacted. 

Act  No.  4:5  provides  fur  tlio  protection  of  pearl  fisheries  within  the  jurisdiction 
of  tlie  Moro  Province,  and  was  passed  February  29,  1904.  It  forbids  the  taking 
of  pearl  oj^sters  less  tlian   IdU  niillinicters    (4  inches)    in  diameter. 

Act  Xo.  51  regulates  tiie  fishing  for  shells  of  marine  mollusks  and  was  enacted 
.June  7,  1907,  at  the  urgent  request  of  the  pearl  fisiiers.  It  prohibits  from 
engaging  in  pearl  fishing  all  vessels  not  built  in  the  Pliilippine  Islands  or  in  the 
United  States,  or  not  wholly  owned  by  citizens  of  the  United  States  or  by  people 
having  the  political  rights  of  the  natives  of  the  Philippine  Islands.  It  prescribes 
tlie  places  at  which  licenses  to  engage  in  pearl  fishing  may  be  secured,  the  price 
for  such  licenses,  and  the  length  of  time  for  which  they  are  granted.  It  states 
that  the  master  of  every  vessel  operating  under  a  first-class  license  shall  record 
the  date  of  every  operation  and  the  number  of  shells  taken  each  day.  Before  any 
shell  can  l>e  landed,  these  record.*  must  be  verified  under  oath  in  the  presence  of  the 
collector  of  customs  of  .Tolo  or  Zamboanga.  This  Act  also  amends  Act  No.  43 
and  requires  the  si/e  of  the  shell  to  be  180  millimeters  (7  inclies)  in  diameter  from 
the  outer  margin  to  the  middle  of  the  hinge,  measured  at  a  right  angle  to  the 
hinge.  A  fine  of  not  less  than  50  pe.sos  is  provided  for  the  violation  of  any  provi- 
sions of  this   Act. 

Act  No.  131  amends  Act  No.  51  by  reducing  the  price  of  first-elass  shell 
licenses  to  300  pesos  j)er  annum,  an<l  provides  for  the  issuance  of  such  licenses  for 
periods  of  three  months.  The  enforcement  of  Act  No.  51  resulted  in  such  a 
decrea.se  of  revenues,  owing  to  tin;  excessive  cost  of  licenses,  that  this  amendment 
was  made  neces.sary,  and  it  was  enacted  August  22,  1905. 

Act  No.  176  amends  section  2  of  Act  No.  51  and  was  enacted  October  12,  1906. 
It  provides  for  the  issuance  of  licenses  only  to  those  vessels  wholly  owned  by 
citizens  of  the  United  States,  to  honorably  discharged  soldiers  or  sailors  of  the 
United  .States  Army  and  Navy,  to  natives  of  the  Philippine  Islands,  or  to  those 
having  the   political   rights  of  natives. 

Act  No.  200  repeals  Act  No.  176  and  was  enacted  September  10,  1907,  and 
approved  by  the  Philippine  Commission  October  7.   1907. 

I'KAUI.S. 

The  Philij)pine  fi.sheries  give  a  fair  yield  of  pearls;  in  fact,  some  of 
the  most  beautiful  specimens  ever  discovered  have  come  from  the  Sulu 
fishery.  The  yield  is  fully  as  large  as  that  in  either  the  Gambier  Islands 
or  the  Pearl  Islands.  The  number  of  pearls  secured  in  Ceylon  is  much 
greater.  In  that  country  the  commercial  pearl  oyster  is  of  a  different 
species  {Margaritifcra  vuUjaris  Sebum.),  a  very  small  oyster  prolific 
in  pearls,  but  with  shells  of  practically  no  value. 

'J'he  composition  of  a  pure  pearl  a<  given  by  Harley  and  Harley "  is 
as  follows: 

Carbonate  of  lime  91.72 

Organic  matter  5.04 

Water  2.23 

Loss  0.11 

"The  Chemical  ('(imposition  of  Pearls.     I'voc.  Koy.  .s'oc.  London   (1888),  43,  461. 
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and    that   of   the    Ceylon    niothcr-of-pcarl,    as   given    by    ITerdnian    and 
Hornell  ^°  is— 

Calcium  fuilxuiatc  88.79 

Calcium  sulphate  4.93 

Organic  matter  2.32 

Water  2.28 

Loss    ( no  magnesiiun,  no  phosphates,  faint  trace 

of  iron)  1.G8 

It  is  well  known  that  the  organic  basis  of  the  shell,  conchiolin,  is  a 
cuticular  product  excreted  by  the  underlying  epidermis  of  the  mantle. 

Passing  without  comment  the  many  fanciful  theories  regarding  the 
formation  of  pearls  which  have  been  held  from  historic  times  up  to  a 
comparatively  recent  date,  we  will  consider  only  such  facts  as  have  been 
revealed  by  modern  scientific  investigation. 

I  have  in  my  work  dissected  a  large  number  of  pearls  from  our  large 
gold  lip  pearl  oyster  {M.  maxima  Jamson).  Of  this  number,  forty  were 
prepared  as  "hard  sections,"  each  side  being  ground  down  so  that  a 
small  transparent  section  through  the  center  of  the  nucleus  was  obtained 
for  microscopic  examination.  (See  Plate  V,  figs.  1  to  3.)  Ten  were 
prepared  as  microtomic  sections,  and  the  remainder,  and  by  far  the 
greatest  number,  were  dissolved  in  acids  of  various  kinds  and  dissected. 

The  results  show  that  the  round  orient 
Philippine  pearl  may  have  various  ob- 
jects in  the  center  forming  the  so-called 
nuclei,  which,  because  of  stimulation  or 
irritation,  have  become  incased  in  nacre, 
tluis  forming  pearls.  Fully  50  per  cent 
of  the  pearls  examined  contained  larval 
cestodes,  two  only  contained  sand,  one 
a  bit  of  seaweed,  one  a  spicule  of  calca- 
reous sponge,  two,  forms  which  with  but 
little  doubt  were  larval  Distomids.  One 
rather  interesting  form  (see  fig.  2)  ob- 
tained from  a  perfectly  round  pearl  ap- 
pears very  closely  to  resemble  the  free- 
swimming  larval  cestodes  secured  by  Mr. 
Hornell  in  Ceylon,^^  and  is  doubtless  a 
related  form.  Several  pearls  contained 
material  that  had  become  calcified  and  could  not  be  identified  with  any 
degree  of  certainty.     Three  had  what  I  believe  to  be  the  ova  of  the  small 

'"  Report  of  the  government  of  Ceylon  on  the  pearl  fisheries  of  the  Gulf  of 
Manaar.     Roy.  Soc.  London    (1906),   Part  V,   6. 

"  Hornell  &  Shipley.  Reports  on  Parasites  of  the  Pearl  Oyster.  Rep.  Ceylon 
Pearl  Fishery  (1903-1906),  Part  II,  77;  Part  III,  49;  Part  V,  43. 


Fig.  2. — Cestode  from  center  of  a  Phil 
ippine  pearl. 
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Fig.  .i. 


A    bit    of   shell    iu    wbli-h    a 


crab    (Alplt(Ui>   acarit,^-   Fabriciius)    which    is   ahnost    without    cxieption 
found  living  in  pearl  oysters  as  a  eonimonsal. 

Pearls  may  be  found  in  any  part  of  the  oyster,  or  in  tlie  sliell.  The 
free  pearls  ami  those  attached  to  tlie  shell  result  from  some  injury,  while 
those  iu  the  muscles  are  formed  around  small,  calcareous  bodies  called 
cahospherules.  The  so-called  "blisters"  on  the  inside  of  the  pearl  shell 
aic  usuallv  iiKxhutMl  l»y  borin,ii;  worms  or  bv  some  external  injury.      IFow- 

<\ry.    in    one   case   at    least, 

— Ty^"-''*  "^-  ^    a  very  line?  blister  now  in  my 

jjossession  was  caused   l)y  a 
^  small    black    pebble    which 

was  completely  embedded  in 
the  shell.  Blisters  frequent- 
ly contain  pearls  of  value, 
and  specimens  of  good  shape 
4'/  and  luster  may  become  fully 

/  embedded    in    the    shell.     I 

'•'^  now  have  a  shell  before  me 

^*    which,   when   found,   exhib- 
ited no  sign  of  a  pearl,  but 
when    broken,    showed    two 
pearl  valued  at  500   ^"G    pcarls,    embedded    and 

pesos   was   hidden.     The    X  ,   flg.    3,   shows   where   the    completely      hidden      in      the 
pearl   was  located.      Fig.   4  is  the  same  shell  cracked      i     ii         /  t:i  •      -i 

open,  showing  .he  pearl.  '^'^^^-     ( ^or      Similar      ex- 

amples see  figs.  3  and  -i. ) 
Cyst  pearls  are  found  in  tiie  mantle  or  soft  parts  of  the  oyster.  These 
are  formed  by  a  larva,  usually  a  cestode,  which  enters  some  portion  of 
the  connective  tissue  where,  as  stated  by  Doctor  Jamson,^-  it  at  first 
occupies  a  space  lined  with  connective  tissue  fiber;  but  the  oyster  soon 
gives  rise  to  a  pearl-secreting,  epithelial  layer  w^hich  lines  this  space  and 
l)ecomes  the  pearl  sac.  I  am  of  the  opinion  held  by  Mr.  Herdman  and 
Mr.  Hornell  '''  that  this  pearl-secreting  epithelium  is  of  ectodermal  origin. 

AUTIFKl.VL    I'liODUCTION    OF    PEARLS. 

From  the  time  of  Liniueus,  who  claimed  to  have  discovered  a  method 
whereby  the  oyster  could  be  made  to  produce  pearls,  up  to  the  present 
date,  the  attempt  to  force  the  passive  oyster  into  producing  culture  pearls 
has  never  ceased,  so  that  almost  each  year  some  one  announces  in  the 
press  of  the  country  that  he  has  at  last  reached  the  true  solution  of  the 
problem  and  can  produce  pearls  at  will.     There  is  no  question  but  that, 

'"The  Formation  of  Pearls  in  European  MusseLs  by  Action  of  Trematodes. 
Froc.  Zool.  Soc.  London  (1902),  140. 

"Notes  on  Pearl  Formation  in  the  Ceylon  Pearl  Oyster.  Rep.  lirit.  Assoc. 
(190.3),  695. 
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in  some  cases  at  least,  cultural  pearls  have  been  produced;  but  when  the 
methods  have  been  brought  to  the  crucial  test  there  is  alwa3's  some  small 
point  or  flaw  which  has  prevented  their  application  with  profitable  results. 
This  is  at  least  true  concerning  the  forming  of  the  free,  round,  cyst 
pearls  of  fine  luster,  but  in  so  far  as  the  production  of  half-pearls  and 
blisters  is  concerned,  the  Mikimoto  pearl  farm  in  the  Bay  of  Ago,  Japan, 
need  only  be  visited  to  carry  conviction  that  the  artificial  production  of 
pearls  is  both  practicable  and  profitable,  for  at  this  place  several  hundred 
people  are  employed  in  the  work,  and  the  cultural  pearls  harvested  find  a 
ready  market  at  a  good  price.  In  fact  some  of  the  "antique"  jewelry 
sold  in  Manila  was  found  to  be  set  with  these.  (See  photograph  of  some 
of  these  culture  pearls,  natural  size,  Plate  YI,  fig.  1.) 

From  200,000  to  300,000  oysters  are  treated  each  year  at  this  pearl 
farm.  The  method  employed  is  similar  in  most  respects  to  that  used 
by  the  Chinese  hundreds  of  years  ago,  when  small,  rough  images  of 
Budda  were  placed  between  the  mantle  and  shell  of  the  live  river  clam, 
which  was  then  returned  to  the  water  until  the  images  were  coated  over 
with  nacre,  after  which  they  were  taken  out  and  sold  as  charms.  The. 
Japanese  use  a  small  canula  to  insert  a  minute  mother-of-pearl  bead 
which  is  fiat  on  the  side  and  which  fits  against  the  shell.  The  oyster  is 
then  again  placed  in  the  water  and  allowed  to  grow  for  six  or  seven  years, 
when  the  pearls  are  harvested.  The  undertaking  is  profitable,  owing  to 
the  large  number  of  oysters  treated. 

However,  the  chief  object  to  be  desired  is  to  grow  round,  perfect,  cultu- 
ral pearls  of  fine  luster ;  in  othei'  words,  to  produce  a  cyst  pearl,  or  one  so 
closely  resembling  it  as  to  be  indistinguishable  from  it.  Our  efi^orts  have 
been  directed  to  this  end,  but  the  results  so  far  obtained  do  not  warrant 
publication.  As  an  illustration  of  some  of  the  difficulties  encountered 
by  those  engaged  in  experimenting  in  pearl  growing,  a  gentleman  from 
Australia,  who  some  time  ago  purchased  the  experimental  pearl  farm 
inaugurated  at  Tuesday  Island  by  Seville  Kent,  and  who  had  spent 
several  thousand  pounds  in  attempting  to  grow  cultural  pearls,  remarked 
to  me,  "I  have  succeeded  in  growing  the  perfectly  round  pearls,  but  my 
great  difficulty  is  to  prevent  their  discoloration." 

It  ma}'  be  predicted  that  within  the  next  few  years  perfectly  round 
cultural  pearls  of  fine  luster  will  be  produced  commercially  and  that  the 
undertaking  will  prove  to  be  the  most  profitable  achievement  of  modern 
zoology. 

Pearls  of  value  sometimes  are  found  in  other  mollusks  of  the  Philip- 
pines, as,  for  instance,  in  the  Taclobo  {Tridacna  gigas  Linn.)  which 
occasionally  contains  pearls  of  great  beauty.  (See  Plate  VI,  fig.  2.) 
However,  these  usually  are  without  luster  and  hence  valueless. 
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DETEHMIXATIOX   AND   VALUATION  OF    PKARLS. 

Pearls  have  a  harduess  of  4,  they  are  so  eonipaet  tliat  they  do  not 
break  when  stepped  upon;  their  specific  gravity  is  2.65  to  3.68.  To  be 
of  much  value  they  must  be  round  or  drop-shaped  and  either  pure  white, 
or  dark,  or  of  a  golden  color,  with  a  peculiar  luster  and  sliglit  trans- 
lucenc-y.  They  must  be  free  from  spot,  speck,  or  blemish.  As  they  are 
formed,  layer  upon  layer,  around  a  central  point,  like  the  layers  of  an 
onion,  they  are  sometimes  peeled  or  "doctored"  to  remove  spots  or  flaws, 
in  the  hope  that  the  new  layer  will  be  of  better  luster.  Such  pearls  are 
obviously  of  much  less  value  than  those  found  perfect,  in  their  natural 
condition.  However,  any  such  tampering  with  a  pearl  can  usually  be 
detected  by  the  use  of  a  good  glass,  which  shows  any  minute  band-like 
stripes  or  slight  scratches.  It  is  also  a  very  easy  matter  to  detect  whether 
a  trifle  more  than  one  layer  of  a  pearl  has  been  taken  off,  and  equally  as 
easy  to  tell  the  difference  between  a  pearl  that  has  been  ground  into  a 
round  shape  and  one  naturally  round;  such  specimens  are  of  but  little 
greater  value  than  marbles.  The  following  is  a  table  of  the  actual  size 
of  pearls  of  from  0.1296  to  1.044  grams  (2  to  30  grains). 

Grains.  Grains.  Carats. 

2         A  3        A        '. 


• 


10 


13 


# 


^B  ^B  VA 


^B  IS         ^^     2/: 


20      ^^B         22 


25 


Fig.  5. —  Exact  sizes  of  pearls  from  2 
to  30  grains  in  weight. 
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No  one  but  an  experienced  buyer  can  ]iroperly  estimate  the  value  of  a 
pearl,  as  many  conditions,  such  as  size,  shape,  luster,  flaws,  etc.,  must  be 
taken  into  consideration.  In  1896  a  very  interesting  publication  was 
issued  by  the  United  States  Government,^*  giving  the  value  of  pearls  all 
over  the  world,  together  with  an  estimate  of  the  yield.  In  Manila,  a 
perfect  pearl  of  0.0643  gram  (1  grain)  with  good  luster  and  shape  retails 
for  about  5  pesos.  The  price  increases  more  rapidly  than  the  size  of  the 
pearl,  as  from  70  to  100  pesos  per  0.305  gram  (1  carat)  is  asked  for 
perfect  pearls  over  0.41  gram  (2  carats)  in  weight. 

"Pearl  Fisheries  and  Pearl  Supply.     U.  8.  Consular  Report.    (ISOOi.  51,  G-22. 
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I'r.ATK    1. 

Liimling  pearl  shell  at    lolo. 

Plate  ]I. 
Fig.   1.  Jolo  pearling  fleet. 

•1.  Pearl  diver  in  the  water. 

.?.  Pearl  diver  cominp  out  of  the  water. 

Plate  III. 

Philippine  j^old  lij)  pearl  sliell    { Margaritifcra  maxima  .Jamson). 

Fio.   1.  Inside  view. 

2.  Outside  view. 

Plate  IV. 

Philippine  Idack  lip  pearl  shell   {  Maifiarilifera  margaritifera  Linnteus). 

Fig.   1.  Inside  view. 
•2.  Outside  view. 

Plate  V. 

Fig.   1.  Section  through  center  of  Philippine  pearl,  showing  an  encysted  cestode. 

1.  Section   through   a    Philijjpine   ])earl,   showing   a   calcified   cestode   in   the 

center. 

3.  Section    through   a    Philippine   pearl    which    had   a   grain    of   sand    in   the 

center.     It  is  also  shown  how  a  perfectly  round  pearl  may  become  irreg- 
ular and  how  it  niny  he  peeled  to  form  a  porfeitly  romtd  pearl. 

Plate  VI. 

Fig.   1.  Culture  pearls  from  the  pearl  farm  in  the  Bay  of  Ago,  Japan. 

2.  Pearls,  found  at  Siasi  Island  in  Tacloban  shells. 

Text  Figures. 

l"i';     1     Spermatozoa  and  ova  of  Philippine  pearl  oyster. 

(a)   Micropyle,  through  which  the  spermatozoa  enters  the  ova. 
(6)   Nucleus. 

(c)  Nucleolus. 

(d)  Spermatozoa  of  male. 

2.  Cestode  from  center  of  a  Philippine  pearl. 

3.  A  bit  of  shell  in  which  a  pearl  valued  at  r)00  pesos  was  hidden.     The  x 

indicates  the  spot  where  the  pearl  was  hidden. 

4.  The  same  shell  as  in  fig.  3,  but  cracked  open  showing  the  pearl. 

5.  E.xact  i'\/i'-i  of  |.p;ul-'  from  ii  )-20<i  i>.  \  044  grams  (2  to  30  grains)  in  weight. 
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BIRDS  COLLECTED  IN  THE  ISLAND  OF  POLILLO, 
PHILIPPINE  ISLANDS. 


By  Richard  C.  McGregor. 

(From  the  Ornithological  Section,  Biological  Laboratory,  Bureau  of  Science, 

Manila,  P.  I.) 
/ 


INTRODUCTION. 


The  Island  of  Polillo  is  situated  some  36  kiloiiictei-s  from  the  nearest 
coast  of  Luzon  in  about  the  same  latitude  as  Manila.  Its  area  is  roughly 
900  square  kilometers  and  its  length,  north  and  south,  56  kilometers. 
Although  nearl}-  the  entire  island  is  mountainous,  no  part  of  the  surface 
has  a  great  elevation,  the  highest  point.  Mount  ]\Ialulud  in  the  north- 
central  part,  being  but  350  meters.  "With  the  exception  of  a  few  small 
areas  planted  in  rice,  mostly  along  the  western  coast,  Polillo  is  heavily 
forested.  No  grass  land  was  discovered  and  in  no  island  have  I  seen  so 
large  a  proportion  of  the  area  covered  with  trees. 

In  May,  1907,  Mr.  H.  M.  Ickis  brought  me  a  specimen  of  CoUocalia 
marginata  with  nests  and  eggs  which  he  had  collected  near  the  settlement 
of  Burdeos  on  the  eastern  side  of  Polillo.  Be3-ond  this  nothing  has  been 
known  concerning  the  fauna  of  the  island. 

In  September,  1909,  with  two  Filipino  assistants,  I  was  landed  at  the 
town  of  Polillo  and  for  two  and  one-half  months  we  made  collections  of 
birds,  insects,  reptiles,  mollusks.  and  plants.^  The  greater  part  of  our 
collecting  was  done  in  the  vicinity  of  the  town  and  along  the  coast  north 
and  south  of  the  to\vn;  a  little  time  was  spent  near  Burdeos.  The  birds 
collected,  or  certaiidy  identified,  number  101  species,  of  which  I  venture 
to  describe  the  following  as  new:  2\inij(jnathus  freeri.  PeneJopides  suh- 
nigra  and  Kittacincla  parvimaculata. 

Eejecting  migrants  and  other  species  of  wide  distribution,  we  find 
that  Polillo  has  more. in  common  with  Luzon  than  has  jVIarinduque, 
Catanduanes,  Lubang,  or  the  Babuyanes.     Of  the  seventeen  species  found 

^  Dr.  C.  B.  Robinson  of  the  Bureau  of  Science  visited  Polillo  during  August, 
1909,  and  he  will  publish  in  the  botanical  section  of  This  Journal  a  paper  on  the 
plants  collected  by  him  and  by  my  party. 
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iu  Luzon,  l)iil  iiol  known  li-om  .Miiidoro.  :Ma.-l)alc.  Saniar.  nor  any  of  the 
other  more  southci-n  islands,  we  find  ten  in  Polillo,  nine  in  Marinduque, 
tive  in  Catandnanes,  one  in  Lnhan;j:,  and  one  in  the  Babnyanes.  'J'liis 
is  most  clearly  shown  in  tabular  form. 

List  of  sprcirs  iif  hinls  coiifi^ird  to  Lii-.on  and  .siiiallcr  adjacent  islands. 


Sjn'Cies. 


Leucolreron  marchei 

Phlegwnas  luzonica.l 

Prioiiitiinis  liiconensis 

Lorictdiis  philippensis 

Cry-r  mclanura 

Hydrocorax  hydrocorax 

Penelopidei!  manillie 

Centropxm  unirufas 

Dasylophus  superclUosu)' 

Lepidofjraminus  cuvdngi 

Crysocolaptes  hirmairibon .      X 

Lichtensfeinipicus  /(mcbi'is 

Artaviides  striutus 

[rena  cyanogostrn 

KiUacincla  luzoniensis 

Cinnyris  henkei 

Cinnyrist  flagrcms 

Totals 


Luzon. ! 

1 

X 

X 
X 
X 
;x 
X 
X 
X 
X 

Polillo. 

Marin-   Catan- 
duque.  duanes. 

Ln- 
bang. 

Babu- 
yanes. 

*x 

X 
X 

X 

X 

1 

V 

--- 



» 

!    X 



X 

X 

X 

X 

X 

X 

17 

10 

9 

5                 1 

1 

In  rolillo.  as  in  nearly  all  of  the  smaller  islands,  several  of  tlie  genera 
which  are  most  conspicuons  in  the  large  islands  are  not  repre.sented. 
Not  one  species  of  any  of  the  following  genera  ^vas  found  in  Polillo : 


Caprimnlgus. 

Hemvprocne. 

Caconiantis. 

Xantholrvhia. 

Pitta. 


Pyoiotiottis. 

('opsyrhtiy. 

Orthotoinnx. 

dwtirola. 

Alef/nliinis. 


II  ijJotcrpc. 
PardaUpant.<i. 
VaUUitta. 
Zosterops. 
A  ntlireptcs. 


LIST    OF    JUItDS. 

MEGAPODIIDyC. 

Megapodius  cumingi  UilhVyn. 

Apparently  very  rare;  two  fresh  eggs  were  purchased.  SL'ptend)er  'i'i. 

PHASIANID/E. 
Gallus  gallus   (Linnaeus). 

The  only  specimen  of  the  jungle  fowl  seen  in  Polillo  was  a  female 
which  had  been  caught  in  a  trap. 
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TRERONID/E. 
Osmotreron  axillaris    i  r.niiaparti- 1 , 

'I'liis  littk'  piifc'oii  was  very  aluiiidaiit  in  lliickcls  hordcriiiir  the  forest; 
it  was  frequently  noticed  feedinir  (»n  the  fruits  of  I'tnuhitins  (niirhiinU 
Merrill.      Name   in    I'olillo.  ••piiiiai."" 

Phapitreron  amethystlna    r.oMajiiUtc. 

The  anietliistine  l)r(iwn  pigeon  is  knttwn  in  I'olillo  as  "'eu-lu-eu-lu." 
It  was  usually  killed  in  fruitinj;  trees  of  various  sjjccies  of  Firuj<  § 
rrostigma,  hut  when  not  found  in  these  trees  it  was  rarely  seen.  Spec- 
imens from  Polillo.  FiU/oii.  and  Holml  appi-ar  to  lie  identical  in  size  and 
coloration. 

Leucotreron   marchei    lOusialeti. 

On  October  1!)  a  frmalc  fiiiit  piycon.  prc.-imiahly  L.  munliii.  was 
killed  from  a  tree  in  deep  forest.  The  plumage  agrees  in  many  points 
with  Ciiant's  description  of  the  young  nude.-'  Init  foi-  the  |)resent  this 
identification  must  be  considered  provisional. 

Muscadivores  chalybura   i  Boiia])ai  to  ) . 

This  "balud,"  or  imperial  pigeon,  was  fairly  abundant  until  a  typhoon 
swept  the  island  during  the  night  of  October  24.  After  that  date  not 
a  bird  of  this  species  was  heard.  Possibly  they  moved  to  a  part  of  the 
island  where  the  trees  were  less  damaged.  September  14  a  nuile  bird 
was  shot  from  a  nest  containing  a  single,  heavily  incul)ated  egg.  The 
nest  had  been  built  in  a  large  tree  at  a  height  of  about  lo  meters.  '^Piu' 
egg  is  pure  white  and  mea.sures  4(5. .5  l)y  32.3  millimeters. 

I  recently  have  seen  two  living  examples  of  a  j)igeon  fixun  Bulacan 
Province,  Luzon.  I  have  no  doubt  these  were  M.  iniclialls  (C'abanis). 
This  is  a  very  distinct  species  with  a  large,  well-defined  patch  of  dark 
chestnut  on  the  neck.  A  note  on  this  species  will  he  published  as  soon 
as  specimens  can  be  collected  and  com])ared  with  otbei-  material. 

Myristicivora  bicolor   (Scopoli). 

Early  in  October  the  nutmeg  pfgeon  was  found  in  some  numbers  near 
the  barrio  of  Burdeos  on  the  east  coast,  and  specimens  were  collected  at 
a  later  date  near  the  town  of  Polillo. 

COLUMBID/E. 
Macropygia  tenuirostris  Bonajiartf. 

One  male  and  one  female  were  collected  :  the  species  seemed  to  i)e 
rare. 

'Ibis  (ls;o.5),  4()<). 
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PERISTERID/E. 
Streptopelia  dussumieri    (Tcinniinck) . 

This  common  species  was  usually  found  near  the  beach. 
Chalcophaps  indica   (Linnaeus). 

This  widely  distributed  dove  is  known  in  Polillo  by  the  name  ''u-iuan- 
ban.^' 
Phlegoenas  luzonica    (Scopoli). 

A  male  in  molt,  collected   October  31,  does  not  differ  frojii   typical 
specimens.      'I'his  species  is  known  in  Polillo  as  "la-ga-ran." 

RALLID/E. 

Hypotasnidia  torquata   (Linnseus). 

A  living,  immature  female  was  purchased  September  24  and  another 

was  seen  at  a  later  date. 

LARID/E. 
Sterna  sinensis  Gmelin. 

Two  pairs  of  this  little  tern  were  killed  September  7;  the  species  was 

not  noted  again. 

CHARADRIID/E. 

Arenaria  interpres  (Linnsevis). 

Two  females  were  killed  October  6  and  others  were  seen  subsequently. 
Squatarola  squatarola    (Linnaeus). 

Fairly  common  on  tide  flats  and  sandy  beaches  during  October  and 
Xovember. 
Charadrius  fulvus  Gmelin. 

Two  males  in  molt  were  taken,  September  7  and  15,  respectively. 
Ochthodromus  geoffroyi   (Wagler). 

Two  females  and  one  male  Avere  collected  September  7  and  one  female 
jSTovember  4. 
Ociithodromus  mongolus   (Pallas). 

Four  females  were  killed  from  a  large  flock  on  N'ovember  17. 
/tgialitis  dubia    (Scoi^oli). 

One  male  and  one  female. 
y^gialitis  peroni    (Bonaparte). 

One  male  was  collected  November  12. 
yCgialitis  alexandrina    (Linnaeus). 

One  female  killed  ISTovember  8. 
Numenius  variegatus   (Scopoli). 

]S^ot  abundant;  a  male  was  collected  September  11. 
Tetanus  eurhinus  (Oberholser) . 

One  female  was  collected  October  1. 
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Helodromas  ochropus    (Linnieus). 

One  female  was  collected  November  11. 
Heteractitis  brevipes  (Vieillot). 

The  Polynesian  tattler  was  one  of  the  most  abundant  beach-birds ;  a 
specimen  in  mottled  plumage  was  killed  September  7. 

Actitis  hypoleucos    (LinnsEUs). 

Fairly  abundant. 
Glottis  nebularius   (Gunneius). 

One  female  was  killed  from'  a  iiock  November  3. 
Rhyacophilus  glareola    (Liniiisus). 

Three  females  were  collected  November  11. 
Calidris  leucophsea   (Pallas). 

One  male  was  collected  November  4. 
Pisobia  ruficollis  (Pallas). 

One  female  was  collected  November  4. 
Gallinago  megala  Swinhoe. 

Abundant  during  October  and  November;  the  native  name  is  "u-suc- 
u-suc." 

CEDICNEMID/E. 

Orthorhamphus  magnirostris    (Vieillot). 

One  male,  collected  September  13,  was  the  only  individual  seen   on 
the  island. 

CICONIID/E. 
Dissdura  episcopus   ( Boddaert ) . 

This  species  is  known  as  '^'a-mo-biii"  on  Polillo;  individuals  were  seen 
from  time  to  time^  but  not  one  Avas  killed. 

ARDEID/E. 
Egretta  garzetta    (Linnaeus). 

Two  specimens  were  collected. 
Demigretta  sacra    (Gmelin). 

Eare ;  one  or  two  seen. 
Wycticorax  manillensis  Vigors. 

A  few  individuals  seen  in  trees  along  small  streams. 
Butorides  javanica   (Horsfield). 

Abundant. 
Bubulcus  coromandus  (Boddaert). 

Abundant  in  fields  wherever  carabaos  were  feeding. 
Nannocnus  eurhythmus   (Swinhoe). 

Two  males  were  collected,  September  30  and  October  13,  respectively. 
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ANATID/e. 
Anas  luzonica  Fiasor. 

This  inallanl  is  known  in  I'otillo  as  "pa-pan."' 
Spatula  clypeata   (Linnanis). 

Three  showh-r  .links  wciv  killed  November  1;  this  species  is  called 

"•i)a-li-uis.'' 

FALCONIO/E. 

Astur  trivirgatus    i  riiiiiiiinck) . 

One  inmiatiiie  male  was  collected  September  26. 
Accipiter  gularis   (Temminck  and  Schlegel). 

An  immature  female  was  collected  November  17. 
Spilornis  holospilus    (Vigors). 

One  male  was  killed  near  the  barrio  of  Bnrdeos. 
Butastur  indicus    (Gmelin). 

A  few  individuals  noted. 
Haliastur  intermedius  Gurney. 

Occasionall}'  seen. 
Pern  is  ptilorhyncus   (Temminck). 

A  female  honey  buzzard,  taken  .September  oV>,  is  in  immature  plumage. 
Entire  under  parts  white,  lightl.y  washed  with  buff ;  feathers  of  throat  and 
fore  breast  with  blackish  shafts :  forehead,  cheeks,  ear-coverts,  and  a  wide 
band  over  each  eye  white;  a  large  patch  in  front  of  each  eye,  and  a  smaller 
space  behind  each  eye,  blackish  brown.  Another  female,  in  aduit  plum- 
age, was  collected  October  2. 

STRIGID/E. 
Ninox  philippensis  Bonaparte. 

One  female  was  killed  in  deep  forest;  others  were  heard  in  coconut 

trees  about  the  town. 

CACATUID/E. 

Cacatua  haematuropygia    (P.  L.  S.  Miiller). 

Several  hundred  cockatoos  roosted  every  night  in  a  large,  dead  tree 
in  the  center  of  a  rice  field.     This  species  is  called  "ca-lang-ai"  in  Polillo. 

PSITTACID>e. 

Tanygnathus  lucionensis   (Linnaeus). 

Abundant. 
Tanygnathus  freeri  sp.  nov. 

Specific  characters. — Similar  to  Tanygnathus  everetti  Tweeddale,  but 
much  larger ;  wings  and  tail  much  longer ;  blue  of  the  back  lighter ;  green 
of  the  crown  lighter ;  a  distinct  yellow  collar  on  the  hind  neck. 

Type— No.  7219,  adult  male.  Bureau  of  Science  collection;  collected 
near  Polillo,  Island  of  Polillo,  November  8.  1900.  by  E.  C.  McC4regor  and 
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A.  {'(.■k'stino.  Len<rth,  about  4(K)  niilliinetois ;  wnig,  .^io ;  tail,  1?U; 
chord  of  culiiK'ii  from  front  of  cere,  37  ;  bill  from  nostril,  'Mi :  tarsus,  18. 
Upper  mandil)le  bright  red,  light  yeUow  near  the  tip;  lower  niantlible 
light  orange-yellow;  feet  black. 

Desciiplion. — Top  and  sides  of  head  green;  hind  neck,  sides  of  neck, 
chin,  and  throat  golden-yellow,  the  yellow  collar  being  (juite  distinct  from 
the  green  occiput ;  interscapulars  dark  green,  edged  with  blue;  entire  back 
and  rump  blue;  tail-coverts  green  ;  rectrices  green  above,  the  tips  narrowly 
golden-yellow,  shafts  black,  below  golden-yellow,  shafts  gray;  exposed 
portions  of  wing-feathers  green,  shafts  black,  and  more  or  le>s  of  the 
inner  webs  black;  first  primary  with  the  entire  inner  web  as  well  as  much 
of  the  outer  web  black  ;  median  and  greater  secondary-coverts  conspicuously 
edged  with  golden-yellow;  Ijelow,  wing-quills  and  greater  under  wing- 
coverts  slate-black,  very  narrowly  edged  with  yelhiw;  lesser  coverts,  axil- 
lars.  abdomen,  flanks,  and  thighs  green. 

Female.— ^o.  7175,  Polillo,  Island  of  Polillo,  October  -.M.  l!i()S>.  Mc- 
(iregor  and  Celestiiio.  The  female  is  similar  to  the  male.  Length,  400 
millimeters;  wing,  "^oO  ;  tail,  1G5  ;  chord  of  culmen  from  anterior  margin 
of  cere,  35;  bill  from  nostril,  3.5 ;  tarsus,  20.  Bill  white;  iris  bright 
red  ;  legs  and  feet  dirty,  pale  blue;  nails  horn-gray. 

Freer's  parrot  was  not  detected  until  after  the  typhoon  of  October  24 
and  then  it  was  found  feeding  in  "camansi"'  (Arfocarpns  catnan.n  Blanco) 
and  "catmon"  (DiVenia  philippitiensis  Rolfe).  The  individuals  observed 
by  us  were  silent,  thus  presenting  a  marked  contrast  to  the  noisy  Philippine 
green  parrot,  T.  lucioueiisis  (Linnanis).  This  species  is  named  foi-  Dr. 
Paul  ('.  P'reer,  director  of  the  Bureau  of  Science,  Manila. 
Loriculus  philippensis    (P.  L.  S.  Miiller). 

Our  efforts  to  secure  specimens  of  this  species  met  with  little  success. 
Of  the  two  males  collected,  one  only  has  the  red  plastron  on  the  breast. 
This  specimen  resembles  L.  philippensis  of  Luzon,  except  that  there  is 
no  trace  of  orange  behind  the  red  forehead;  this,  if  constant,  would  be 
a  perfectly  good  specific  character,  hut  as  it  may  be  due  to  immaturity, 
I  shall  not  attempt  to  found  a  species  upon  it. 

CORACIID/E. 

Eurystomus  orientalis    (Linmeus). 

Rare. 

ALCEDINID/E. 

Pelargopsis  gigantea  Walden. 

Fairly  common;  one  would  expect  to  find  P.  gouldi  Sliarpe  in  Polillo, 
but  a  male  Pelargopsis,  collected  Octoher  2,  is  certainly  P.  gigantea.  the 
light-colored  species. 
Alcedo  bengalensis  Gmelin. 

Fairlv  abundant. 
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Alcyone  cyanopectus    (  I^afresncye) . 

Four  males  and  one  female  iVom  Tolillo  do  not  differ  fi-oiu  i\rind(>ro 
and  Masbate  skins  of  this  species. 

Ceyx  melanura  Kaup. 

Two  males  and  two  females  are  easily  distinguishable  from  C.  niin- 
danensis  Steere  bv  their  smaller  size  and  much  shorter  l)ills. 

Halcyon  gularis   (Kuhl). 

One  immature  female  was  preserved. 
Halcyon  chloris    (Boddaert). 

One  female  was  collected. 

BUCEROTID/C. 
Penelopides  subnigra  sp.  iiov. 

Specific  characters. — Most  nearly  allied  to .  Penelopides  )iianiliir 
(Boddaert),  but  noticeably  larger  with  longer  bill,  wings,  and  tail.  Back, 
rump,  tail-coverts,  a^id  wings  black,  glossed  with  dark  green,  instead  of 
being  dark  brown. 

Type. — ISTo.  7038,  adult  male,  Bureau  of  Science  collection.  Collected 
near  Polillo,  Island  of  Polillo,  September  19,  1909,  by  E.  C.  McGregor 
and  A.  Celestino.  Wing,  260  millimeters;  tail,  235;  bill  from  nostril, 
93. 

The  female  is  almost  entirely  black,  thus  resembling  the  females  of 
P.  affinis  Tweeddale  and  P.  hasilanica  Steere,  but  the  rufous  on  the 
rectrices  is  confined  to  a  small  area  near  the  middle  of  the  tail  as  in 
P.  manillce  (Boddaert). 

This  hornbill  is  abundant  in  Polillo;  it  was  often  found  feeding  on 
the  fruit  of  a  species  of  Ficus  §  Urostigma  and  on  the  fruit  of  a  tree 
belonging  to  the  genus  Dysoxylum. 

MICROPODID/E. 

Collocalia  marginata  Salvadori. 

Salvadori's  swiftlet  was  abundant  in  and  near  the  town  of  Polillo  and 
was  found  nesting  in  a  small  caA'e  near  Burdeos;  nests  containing  young 
birds  were  examined  October  5. 

Tachornis  pallidior  McGregor. 

This  palm  swift  was  noticed  only  in  the  town  of  Polillo.  Specimens 
of  this  species  and  of  Collocalia  inargijiata  were  laiocked  down  with 
bamboo  poles  in  front  of  our  house. 

TROGONID/E. 

Pyrotrogon  ardens   (Teraminck). 

Fairly  abundant  in  deep  forest ;  one  male  was  collected. 


BIRDS   COLLECTED   IN    THE    ISLAND   OF   POLILLO.  1  1  1 

CUCULID/E. 

Centropus   unirufus    (Cabanis  and  Heine). 

Six  speeiiiK'iis  from  Polillo  are  darker  in  color  than  one  >])eciinon  from 
Bataan  Pi-oviiicc,  Lnzon.     The  spocios  is  ahiuKhmt   in   I'olillo. 

Centropus  viridis    (Scopoli). 

I^'are. 

Dasylophus  superciliosus    (Cuvier). 

Ahnmhint. 

PICID/E. 

Chrysocolaptes   haematribon    (Wagler). 

I'airly  abundant;  two  females  were  collected. 
Lichtensteinipicus  funebris  ( Valertciennes ) . 

W-rv  rare;  one  male  Avas  collected. 

HIRUNDtNID>E. 
Hirundo   gutturalis   Scopoli. 

Two  immatui-e  males  were  collected  in  September. 

MUSCICAPULID/E. 

Hemichelidon    griseosticta   !S\vinl)oe. 

JJare;  one  female  September  29. 
Cyornis    phil  ippinensis   Sharpe. 

Abundant;  in  one  male,  collected  September  4,  the  flanks  and  basal 
tail-coverts  are  washed  with  reddisji  orange,  thus  approaching  Cyornis 
mmdorensis  Mearns. 
Hypothymis   occipitalis    (Vigors). 

Abundant;  one  male  was  collected. 
Rhipldura    nigritorquis   Vigors. 

Abundant;  one  young  male  was  collected. 
Xeocephus    rufus    (Gray). 

Two  males  and  one  female. 

CAMPOPHAGID>e. 

Artamides  striatus    (Boddaert). 

Fairly  abundant;  specimens  from  Polillo  do  not  differ  from   others 
taken  in  Luzon. 
Pericrocotus  cinereus  Lafresneye. 

One  specimen   was  killed  Xovember  1 ;  others  were  seen  a  few  days 
earlier. 

Lalage    niger    (Forster). 
Fairly  abundant. 
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PYCNONOTID/E. 
Irena   cyanogastra    \'i;^(iis. 

Al)iin(laiil ;  luauy  sixviiiiciis  More  colU'ctt'd  iiiid  do  not  dilfeT  J'ldiii 
(i(lu'i-s  fi'Oiii  Luzon. 

lole    gularis    (  I'uclieran) . 

Tliis  fruit  tlinisli  Ted  in  ;^icat  ninnbtTs  at  a  species  of  Ficii^  of  the 
section  Urusiigina.  Otlier  birds  feeding  on  tJie  fruit  of  the  same  tree 
were:  Irena.  riinjnln'ron,  Folioloplius,  and  Penclopidrs.  In  Polillo  the 
finiit  tlirusli  is  kuoAvn  as  '•tu-tu-ri;ic." 

Poliolophus    urostictus     (tSalvadori ) . 
A  very  connuon  species. 

TURDID>e. 

Petrophila   manillensis   (J.  E.  Forster). 

First  seen  on  September  22  when  a  male  was  killed. 

Kittacincia    parvimaculata   sp.   nov. 

^Specific  characters. — Similar  to  Kittacincia  luzoniensis  (Kittlitz), 
Init  the  terminal  white  spots  on  the  reetrices  much  shorter.  On  the 
outermost  pair  the  spots  are  7  to  8  millimeters,  when  measured  on  the 
shafts  (in  K.  luzoniensis,  13  millimeters)  ;  on  the  second  pair,  about  7 
ndllimeters  (in  K.  luzoniensis,  13  millimeters)  ;  a  trace,  or  no  white,  on 
the  third  pair;  no  white  on  the  fourth  pair.  In  K.  luzoniensis  the  white 
spots  are  always  well  developed  on  three,  usually  on  four,  pairs  of  outer 
reetrices.  White  superciliary  stripes  about  as  wide  as  in  K.  luzoniensis, 
Imt  not  united  across  the  forehead  in  any  of  the  eleven  males  from  Polillo. 

Tijpr. — No.  7151,  adult  male,  Bureau  of  Science  collection;  collected 
in  Polillo,  October  15,  1909,  by  E.  C.  McGregor  and  A.  Celestino. 
Wing,  76  millimeters:  tail.  77;  culmen  from  base,  18.5;  tarsus,  25. 

SYLVIID/E. 

Acanthopneuste    borealis    (Blasiiis). 

Rare. 

ARTAMID/E. 

Artamus    leucorynchus    (Linnaeus). 

Abundant;  native  name,  "man-da-ra-git." 

LANIID>E. 
Otomela    lucionensis    (Linnaeus). 

A  female,  collected  October  3(J,  is  probably  0.  lucionensis,  but  two 
males,  collected  October  2  and  September  23,  respectively,  seem  to  be 
much  nearer  0.  cristaia. 
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DIC/EID/C. 

Dicaeum   xanthopygium   Twccddalc. 

A   very  abundant  species,  indistinijuipliable   from   Mindoro  s])eiiiii-;,us. 

TJiis  fiowerpeeker  feeds  at  the  flowei's  of  Conocephalus  violaccus  (Blanco) 

Merrill  and  also  at  the  fruit  of  Fiius  niinahassa'  Miquel. 

» 
Dicaeum    pygmaeum     (Kittlitz). 

Two    feuudes   were   eoHec  ted. 

NECTARINIID/C. 

/Ethopyga   flavipectus   (iiaiil. 

Grant's  sunbird  was  found  in  abundance.      Immature  nudes  were  taken 
throughout  September,  and  three  nudes,  collected  late  in  October,  show 
gray  on  the  sides  of  the  throat. 
Cinnyris  sperata    (Liniucus). 

Fairly  abundant. 
Cinnyris   jugularis    (Linna-us). 

Abundant  in  nuuigrove-swamps. 

IVIOTACILLID/E. 
Motacilla   melanope  Pallas. 

First  specimens  obtained  September  10:  lather  abundant  in  rice-land; 
known  to  tlic  residents  of  Polillo  as  '"pi-yug-yug."'    . 
Budytes    leucostriatus  Homeyer. 

Eare  and  shy;  first  seen  early  in  i)ctober. 
Anthus    rufulus   Vieillot. 

Fairly  abundant  in  i-ice-land. 
Anthus   gustavi    Swinlioe. 

Fii'st  specimen  was  collected  Septeml)er  <*5). 

PLOCEiD>e. 
Munia    jagori    Martens. 

At)undant;  a  nest  with  four  eggs  was  found  late  in  Se])tember. 

Uroloncha   everetti    (Tweeddale). 

Abundant. 

ORIOLID/E. 

Oriolus   acrorhynchus  Vigors. 

Abundant. 

DICRURID/E. 

Dicrurus   balicassius    (Linnaeus). 

The  only  specimen  of  Dirruriis  collected,  a  female,  appears  to  be  of 
this  species. 
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STURNID/E. 

Lamprocorax   panayensis    (Scopoli).  .  ,     ^ 

rL.l<.  of  glossy  stavUngs  we«  noted  several  t.mes,  but  none  was 

coilected. 

ciarroos  calvus    (Linnseus). 

Sarcops  caivu     v  ,.^-,.ii„o-  from  roliUo  is  intermediate  be- 

IMie  only  specimen  of  bald  stalling  iiom  i  oiuiu 

tween  S.  calvus  and  .^.  meIano7iotus. 


CORVID/E. 


Corone   philippina    (Bonaparte). 

Abundant. 


DESCRIPTIONS  OF  FOUR  NEW  SPECIES  OF  FISHES  FROM 
BANTAYAN  ISLAND,  PHILIPPINE   ARCHIPELAGO. 


By  Alvin  Seale. 

(From  the  Section  of  Fisheries,  Biological  Laboratory,  Bureau  of  Science,  Manila, 

P.   I.) 


Chaetodon   carens  Seale,   sp.  nov. 

Head  3.10;  depth  1.75;  eye  2.80  iu  head;  snout  3.25;  interorbital  3; 
dorsal  XIII,  21 ;  anal  III,  17 ;  scales  7-38-20,  the  scales  are  larger  on 
middle  of  sides;  maxillary  4.50  in  head,  its  distal  end  under  nostril. 
Body  slightly  more  elongate  than  is  usual  in  this  genus,  strongly  com- 
pressed, length  of  caudal  peduncle  1.10  in  its  depth.  Head  of  moderate 
size,  characterized  by  the  large  eye,  and  short  pointed  snout ;  profile  from 
tip  of  snout  to  origin  of  dorsal  forms  an  angle  of  about  45°,  the  line 
from  tip  of  snout  to  nuchal  region  is  straight,  slightly  concave  on  the 
shoulder;  the  depth  of  the  fish  at  origin  of  dorsal  1.75  in  length  to  end 
of  vertebra;  origin  of  soft  dorsal  and  origin  of  anal  about  on  line. 
Mouth  small;  teeth  brush-like  in  several  rows,  slightly  projecting;  gill 
openings  wide,  being  carried  forward  to  below  eye;  nostrils  small,  close 
together,  in  front  of  eye ;  gill  rakers  few,  short  and  weak ;  dorsal  spines 
rather  long  and  saber-like,  the  third,  fourth,  and  fifth  the  longest,  the 
fourth  1.30  in  head ;  dorsal  and  anal  rounded ;  the  origin  of  anal  midway 
between  middle  of  opercle  and  end  of  caudal  vertebra;  the  second  anal 
spine  is  the  strongest  and  equal  in  length  to  the  third  spine,  its  lejigth 
1.50  in  head;  origin  of  ventrals  midway  between  origin  of  anal  and 
middle  of  cheeks,  its  tip  extending  slightly  past  anal  pore;  pectorals-  1.10 
in  head. 

Color  in  alcohol  sepia-brown ;  no  ocular  band :  nuchal  region  and 
top  of  head  slightly  darker,  being  a  clove-brown ;  a  wide  black  band  on 
middle  of  spinous  dorsal  extends  back  and  occupies  almost  the  entire 
anal,  except  a  narrow  white  tip  and  a  small  portion  at  the  imse  of  the 
anal  spines ;  caudal  yellow  with  a  slight  dusky  wash  on  its  postei'ior  third ; 
ventral  brown  with  some  indistinct  yellowish  ))lotchcs ;  pectorals  yellowish 
white. 

T^-pe.  Xo.  G173  in  collection  of  Bureau  of  Science,  from  Bantayan 
Island,  P.  I.     Length,  108  millimeters. 
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Chaetodon    adiergastos   Seale,   s\<.    now 

Head  ;! :  (k'i)tli  at  middle  of  dorsal  l.oO;  eye  ;i  in  head;  snout  3; 
interorbital  o;  dorsal  XII,  ".^(i :  anal  HI,  'li\  scales  4-31-14;  niaxillary 
4,  its  tip  below  nostril.  ]-5ody  sliort,  dee]),  and  stroiiffly  compressed; 
scales  lar^e  on  sides,  small  on  head,  soft  dorsal,  anal,  and  hase  of  caudal. 
Head  small,  the  ])rofile  steep,  concave;  snout  small  and  ])ointed,  its 
length  about  equal  to  width  of  eye;  m(mth  small;  tecith  setiform,  in 
several  rows  in  each  jaw,  somewhat  curved  and  projecting;  nostrils  small, 
close  together  and  in  front  of  eye;  interorbital  space  slightly  convex; 
gill  openings  large,  being  carried  forward  to  below  middle  of  eye;  gill 
rakers  (ow,  sliort  and  weak;  dorsal  spines  short  and  strong,  the  middle 
ones  the  longest,  aijout  l.SO  in  head;  soft  dorsal  rounded,  similar  to 
anal  ;  origin  of  anal  midway  between  anterior  margin  of  eye  and  tip  of 
caudal,  the  second  anal  spine  strong  and  equal  in  length  to  the  third 
which  is  slim;  caudal  truncate,  its  length  1.75  in  head;  ventrals  midway 
between  middle  of  cheek  and  origin  of  anal,  the  tip  extending  beyond  the 
anal  pore,  the  axil  with  an  elongate  scale;  pectorals  slightly  less  than 
head.     Lateral  line  arched  and  high,  ending  at  posterior  angle  of  dorsal. 

Color  in  alcohol  is  yellowish  with  numerous  obli(|ue  ])rown  lines  ex- 
tending down  and  forward  over  the  entire  side,  each  line  marking  the 
center  of  a  row  of  scales,  a  jet-black  ocular  l)and  of  greater  width  than 
eye,  the  band  not  uniting  above  with  its  fellow,  and  its  lower  margin 
ending  on  the  suboperculiim.  This  band  is  very  distinct  and  sharply 
defined,  and  is  without  marginal  white  borders,  although  tlie  opercles  and 
chin  ai'e  ahnost  white.  On  the  shoulder  midway  between  the  first  dorsal 
spine  and  the  interorbital  space  is  a  small  black  saddle,  not  connected 
with  the  ocular  l)and.  Snout  yellow,  unmarked  ;  soft  dorsal  and  anal 
brown,  with  dark  tips  which  have  a  rather  narrow  band  across  the 
posterior  yellowish  white  area,  basal  third  of  fin  brown ;  ventrals  yellow- 
ish with  some  very  indistinct  darker  blotches;  pectorals  yellowish. 

Type,  Xo.  5800  in  collection  of  Bureau  of  Science,  from  Bantayan 
Island,  P.  I.  Length,  116  millimeters.  Also  cotype  No.  5?91,  length 
111  millimeters. 

This  species  is  related  to  C.  fiavirostris  Giinther,  hut  lacks  the  wide, 
dusky  band  from  dorsal  to  anal  which  characterizes  that  species.  Our 
species  is  more  distinctly  striped  than  C.  xantli.urius  Bleeker.  It  differs 
also  in  ha^•ing  a  wide  ocular  band  and  in  being  distinctly  striped,  the 
stripes  running  ol)liquely  forward  over  the  entire  sides.  It  also  has 
no  "broad  yellow  band  occupying  the  posterior  ])aj't  of  the  liody,''  and 
neithei-  the  ocular  band  nor  the  saddle  is  bordered  by  a  white  line. 
Amblygobius  insignis  Seale,  sp.  nov. 

Head  3.60;  depth  4.70;  eye  4  in  head;  snout  4.10;  maxillary  2.50; 
interorbital  less  than  width  of  pupil ;  dorsal  VT.  13  ;  anal  13  ;  scales  60-70 
in   lateral   series.     Head  naked;  no  barbules ;   no   serri.     Teeth   in   two 
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or  more  i-ows  willi  an  outer  row  of  ciilarucd  cui'ved  ciUiiiK-s  in  llie  anterior 
part  of  eaeli  jaw.  Tonn'iie  roundetl,  not  adnate  to  llooi-  of  mouth.  Head 
rounded,  angle  of  moutli  under  anterior  third  of  eve. 

Body  ol)lonii'  compressed:  de])tli  of  lauthil  peduncU'  'i.'M)  in  head;  its 
length  1.75  in  heath  \o  liair-Iii<e  fiUiments  at  U])per  part  of  ))eetorals. 
Origin  of  dorsal  tin  miihvay  lietueen  tip  of  snout  and  hase  of  sixtii 
dorsal  ray.  the  seeond.  thiic]  and  fourth  dorsal  spines  slightly  elongate, 
the  second  spine  the  longest,  being  almost  e(|ual  to  head:  anal  similar 
to  soft  donsal,  its  longest  ray  "^.Id  in  head,  its  origin  under  ilie  second 
ray  of  soft  dorsal,  its  posterior  rays  not  I'eacliing  to  caudal  :  caudal 
rounded,  1.10  in  head:  ventral-  fully  united,  their  origin  midway  be- 
tween tij)  of  snout  and  origin  of  anal,  their  length  1. •.'.")  in  head,  their 
tips  not  reaching  to  anal  opening:  pectorals  1.10  in  head. 

'rh(>  coloi'  markings  of  this  species  are  very  sti'iking  and  character- 
istic, the  posterior  lialf  of  the  body  being  covered  with  oblicpie  l)ands 
of  brown  alternating  with  yellowisli.  These  run  downwai'd  and  back- 
wai'd  at  an  angle  of  about  TO"  ;  the  yellow  l)aiids  ai'e  sligiitly  lcs<  in 
width:  below  the  spinous  doi-sal  they  are  broken  u|».  The  coloring  of 
the  belly  is  lighter,  with  about  six  nari'ow  white  lines  which  extend 
entirely  around  the  belly  and  nearly  to  the  me(lian  line  on  sides.  Two 
oblicpie  narrow  dusky  lines  extend  forward  across  cheeks  and  around 
the  throat,  the  anterior  one  just  back  of  angle  of  jaw  :  some  small  black 
dots  scattered  over  head  and  slioulders:  ai)out  tliive  very  indistinct 
darker  bands  over  nuchal  region.  S))inous  dorsal  yellowish  with  a 
dusky  stripe  near  the  margin  and  some  dusky  ]Minctulations  at  base, 
soft  dorsal  with  tlie  alternating  brown  aixl  yellowisli  bands  of  body 
extending  into  the  fin  and  forming  the  markings:  caudal  grayish  with 
indistinct  yellowish  vertical  lines:  some  black  dots  on  upper  portion 
of  fin  :  anal  yellowish,  the  distal  half  black  in  which  color  are  small 
scattered  yellow  dots:  ventrals  grayish,  with  a  dusky  wash  on  the  pos- 
terior portion  of  the  interior:  pectorals  yellowish,  slightly  dai'ker  at  base. 

Type.  Xo.   .5779  in  collection  of  Bureau  of  Science,  from  Bantayan 
Island.  1'.   1.     Length.  58  millimeters.     One  specimen. 
Amia  griffin i  Seale,  s]).  iiov. 

Head  'i.-iO  (including  opercidar  tlap)  :  dejjth  2.2'):  eye  o.lO  in  lu'ad  : 
snout  4.50:  interorbital  space  4:  dorsal  Yll,  19;  anal  II.  8;  scales 
2-26-7;  lateral  line  complete;  two  rows  of  scales  on  cheeks;  posterior 
limb  only  of  preopercle  sei'rated.  Mouth  large,  oblique,  the  ma.xillary 
ending  under  middle  of  eye:  minute  teeth  in  jaws,  vomer  and  palatines; 
gill  rakers  rather  long  and  strong.  15  on  lower  arch  ;  gill  o])enings  large, 
being  carried  forward  to  below  anterior  third  of  eye. 

Body  oblong,  com])ressed,  the  depth  appearing  greater  than  is  usual 
in  membei's  of  this  genus;  depth  of  caudal  peduncle  1.25  in  its  length. 
Head  deep  and  pointed,  the  i)rofile  almost  straight;  fins  long,  the  soft 
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dorsal  with  the  tJiree  antei'ior  rays  elongate,  greater  than  length  of 
head;  first  dorsal  spine  very  minute,  the  second  1.30  in  eye,  the  third 
and  fourth  tlie  longest,  1.85  in  head;  origin  of  anal  midway  betw^een 
base  of  caudal  and  posterior  margin  of  eye,  its  second  spine  equal  to 
width  of  orbit,  its  longest  ray  1.75  in  head;  origin  of  ventrals  on  a  line 
with  origin  of  first  dorsal,  its  rays  reaching  anal  spines,  its  length  1.30 
in  head;  pectorals  1.50  in  head. 

("reneral  color  in  alcohol  mars-brown;  yellow  on  belly;  margins  of  the 
scales  on  sides  above  belly  are  shaded  with  minute  brown  dots.  There 
is  a  very  indistinct  indication  of  five  or  six  narrow  dark  stripes  on  the 
middle  of  the  rows  of  scales  anteriorly,  scarcely  to  be  distinguished  in 
the  cotypes ;  no  marking  oji  head ;  a  brownish  blotch  on  base  of  pectorals ; 
a  small  black  dot  on  base  of  caudal  just  above  the  lateral  line,  one  of 
the  cotypes  is  without  dot.  Dorsal  fin  grayish,  the  spinous  dorsal 
slightly  darker  on  margin;  caudal  yellowish,  the  margin  grayish;  anal 
yellowish  at  base  shading  into  grayish  on  outer  half;  ventrals  yellowish, 
their  margins  grayish;  pectorals  yellowish. 

Type,  N"o.  5701  in  collection  Bureau  of  Science,  from  Bantayan 
Island,  P.  I.  Length,  125  millimeters.  Cotypes,  Nos.  569G  and  5G98. 
fi'om  same  locality.     Length,  124  and  135  millimeters. 

Xanied  in  honor  of  Dr.  L.  E.  Griffin,  the  collector. 


ILLUSTRATIONS. 


Plate  I. 
Fig.   1.  Chirtodoti  carois  Sealo. 

2.  Choctodon  adiergastos  Seale. 

Plate  H. 

Fig.    1.  Amhlygohius  insignis  Seale. 
2.  Amia  grifjini  Seale. 
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FOUHMIS  UHS  PHILIPPINHS. 


Par  A.  FOREL. 
( Yvorne,  Svntzerland. ) 


Les  fourmis  enuinerees  ci-dessoiis  et  decrites  font  paitie  d'lme  collec- 
tion regue  de  M.  Charles  S.  Banks,  Entomologiste  du  Gouvernement  an 
Bureau   of    Science   a    Mauille,    avec   I'addition   d'une   espece   de   I'lle 
Sumatra  recoletee  par  feu  le  Dr.  Moesch. 
1.  Odontomachus  banksi  sp.  nov. 

$  Long.  13  a  14  mill.  Maudibules  lisses,  longues  de  presque  2  mill., 
ayant  a  I'extremite  3  dents  pointues,  dont  I'intermediaire  ou  preapicale 
est  la  plus  courte.  Leur  bord  interne  a  de  3  a  4  fortes  dents  vers 
I'extremite  et  de  6  a  8  petites  dents  vers  la  base.  Tete  longue  de  3.5 
mill.,  et  large  de  2.5  a  la  hauteur  des  yeux  et  de  2.0  a  I'occiput.  Bord 
anterieur  de  I'epistome  presque  droit.  Yeux  ovales,  allonges  dans  le 
sens  oblique.  Sillon  occipital  profond.  Bord  posterieur  de  la  tete 
non  releve  en  collerette;  tete  forteraent  echancree  derriere.  Le  ?cape 
depasse  le  bord  occipital  de  2  fois  son  epaisseur.  Second  article  du 
funicle  14  fois  plus  long  que  le  premier.  Mesonotum  fortement  et 
largement  echancre,  comme  chez  les  0.  rixosiis  et  papuanus  Em.  Face 
declive  de  I'epinotum  tres  courte  et  abrupte.  Nceud  conique.  n'ayant 
qu'un  seul  pan  anterieur  de  la  base  au  sommet  de  I'epine.  Celle-ci 
longue  et  point ae,  un  peu  coiirbee  en  arriere.  Le  pan  posterieur  presente 
sur  le  profil  une  convexite  mediane  en  feston  a  chacun  de  ses  bords. 
Fne  large  dent  en  dessous,  devant. 

Lisse  et  luisant.  Front  strie  en  long  de  stries  divergentes  qui  at- 
teignent  la  portion  posterieure  des  profondes  fossettes  antennaires.  Les 
fossettes  laterales  d'Emery  n'not  qu'une  fine  punctuation  espacee.  Tho- 
rax assez  mat,  transversalement  strie:  les  stries  de  I'epinotum  plus  gros- 
sieres,  celles  du  pronotum  fines  et  serres,  parfois  longitudinales  au  milieu. 
Pilosite  dressee,  nulle  sauf  deux  ou  trois  poils  jaunes  sur  la  tete  et 
I'abdomen.  Une  pubescence  jaunatre,  oblique  soulevee  et  assez  abon- 
dante,  mais  espacee,  se  trouve  partout  sur  le  corps  et  sur  les  membres. 

Tete  d'un  roiix  jaunatre.  Thorax  et  ecaille  d'un  brun  noiratre; 
abdomen  d'un  noir  brunatre.  Mandibules,  antennes,  tarses  et  articula- 
tions des  pattes  roux.     Hanches,  cuisses  et  tibias  d'un  jaune  testace  clair. 
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Tres  voisin  du  papuanus  Em.,  dont  il  diil'cjx-  suriout  par  sa  tete  plus 
grande  et  plus  large  et  par  sa  couleur. 

Luzon,  Province  of  La  Laguna,  Mount  ?)aiiaJao,  P.  I.  {Charles  S. 
Banks  collector). 

Type  No.  7181  dans  la  colloetion  entoniologi(|uo  du  Bureau  of  Science, 
Manila,  P.  L 

2.  OnONTOMACIlUS   INKANDUS   Sill.     5^ 

Correspond  assez  bien  a  la  description  de  Smith  et  niouti'e  une  tend- 
ance du  noeud  du  pedicule  a  prendre  devant  une  forme  resemblant  a 
celle  de  Vimpcrator  Emery.  Les  stries  de  I'occiput  sont  superficielles 
et  la  tete  derriere  legerement  plus  etroite  que  chez  le  papuanus  dont 
il  est  bien  voisin.  Je  ne  connais  pas  le  vrai  swvissimius,  qui,  m'assuro  M. 
Emery,  diflPerc  du  papuanus  par  sa  tete  plus  longue  et  plus  etroite 
derriere. 

Negros  OcciDEN-TAL,  Pinalayan,  Bago,  P.  I.  (6908  Banks). 

3.  Odoistoponera  traasvkrsa  Sm.  ^ 

Negkos  Occidental,  Nakalang,  Bago,  P.  I.  (35  Banks)  ;  Mindanao, 
Camp  Keitliley,  P.  I.  (7319  Mrs.  M.  S.  Clemens). 

4.  Diacamma  rugosum  LeGuill.  subsp.  geometricusi  Sm.  5^ 

Mindanao,  Province  of  Davao,  Davao,  P.  I.  (3219  E.  B.  Copfland). 

4.  Diacamma  rugosum   LeGuill.   subsp.     Geometricum   Sm.  var.   viridipurpurea 
Emery. 

Luzon,  Province  of  Eizal,  Montalban,  P.  I.   (5321  Banks). 
6.  Platythyrea   inermis  sp.  nov. 

^  Long.  5.2  mill.  Mandibules  subopaques,  densement  ponctuees  et 
pubescentes,  longues,  a  bord  terminal  tres  distinctment  denticule  et  bien 
plus  long  que  le  bord  interne.  Epistome  et  front  formant  une  forte 
convexite  antero-posterieure,  sans  sutures.  Bord  anterieur  de  I'epistome 
en  arc  convexe.  Yeux  assez  plats,  plutot  grands,  situes  en  avant  du 
milieu  des  cotes.  Tete  rectangulaire,  medioerement  elargie  derriere, 
a  cotes  medioerement  convexes  et  a  bord  posterieur  faiblement  echancre. 
Le  scape  atteint  a  peu  pres  le  bord  posterieur  de  la  tete.  Les  articles 
6  a  10  du  funicule  sont  un  peu  plus  epais  que  longs.  Suture  promesona- 
tale  profonde;  suture  mesoepinotale  nuUe.  Dos  du  thorax  a  peine 
convexe.  Face  declive  de  I'epinotum  haute,  abrupte,  concave,  reguliere- 
ment  bordee  en  ovale  de  cote  et  en  haut,  sans  trace  de  dent,  ni  de 
tubercule,  ni  d'angle.  Koeud  du  pedicule  aussi  haut  que  le  V  segment 
de  I'abdomen,  plus  haut  que  long,  mais  un  peu  plus  long  qu'epais, 
verticalement  tronque  devant  et  derriere,  mais  a  face  anterieure  convexe, 
tandis  que  sa  face  posterieure  est  concave  et  bordee  comme  la  face  declive 
de  I'epinotum,  mais  obtusement.  Abdomen  medioerement  etrangle  entre 
ses  deux  premiers  segments ;  le  2"^"  un  peu  plus  long  que  le  1'^''.  HaniUies 
posterieures  sans  trace  d'epine. 
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Deuseiiieiit  ct  tiiioinent  ponctuec,  subopaque  ou  a  puu  pros  luate. 
La  ponctuation  sujierposee  (espacee)  n'est  pas  grossieio ;  elle  est  distiucte, 
regulierement  espacee  et  luisante  sur  la  tete,  nioiiis  clistincte  sur  le 
pedieule  et  a  la  base  de  I'abdomen,  tres  effacee  on  niille  ailleurs. 
Pubescence  pruiiuu<e  extremement  fine  assez  abondantc  pariout,  sans 
etie  tres  dense. 

Noire.  Pattes,  I'unicuios.  maudibules  ct  aretes  I'rontalcs  (Vuw  !.inn 
rougeatre,  devant  de  I'epistonie  et  scapes  bruns. 

Luzox,  Province  of  Pizal,  Montalban  Gorge,  P.  I.  {Charles  S.  Ihinls, 
collector). 

Type  No.  5431  dans  la  collection  (Mitoniolo,Lri<|iit'  du  Huicau  of  Science. 
Manila.  P.   1. 

7.  SOLKXOI'SIS  tVE.Ml.XATA    I'Olcl,   sulisp.   HI  I' A   .lerdoii     Y    ^'  . 

Xeguos  Occidext.\l,  Maao,  P.  I.  (878  Barils)  :  ]jV7ms.  :\hmil;u  I'.  1. 
(3133  Banks  and  8931  P.  L.  Jones). 

8.  PiiEinoi.OGETOX  DiVKpscs  .Terclun    c^ 
Lrzox.  Alanila.  P.  1.      (-t'^OO  Banks). 

9.  Monomorium  floricola  Jerdon,  var.  philippinensis  vai .  nov. 

'i  Identique  a  la  forme  t3])ique.  Tout  au  plus  I'ecbancrure  tlio- 
racique  est  elle  un  pen  plus  faible  et  les  na3uds  sont  ils  un  peu  plus 
coniprimes  d'avant  en  arriere,  moins  epaissenient  arrondis  au  soniniet. 

$  Long.  3. "2  a  3.3  mill.  Plus  grande^  surtout  plus  robuste  que 
I'espece  typique  et  d'un  brun  unicolore,  avec  les  pattes  et  les  antennes 
(sauf  la  massue  et  les  cuisses  biunes)  jaunaties.  Epinotum  plus  court. 
Second  noeud  bien  plus  coniprime,  plus  court  et  plus  large,  moins  arrondi. 

La  femelle  se  distingue  de  prime  abord  du  floricola,  tandis  que  I'ouv- 
riere  est  bien  difficile  a  differencier. 

Luzox,   Manila,   P.   I.      {Charles  S.   Banks,  collector). 

Type  No.  o8G"^  dans  la  collection  entoniologique  du  Bureau  of  Science, 
Manila,  P.  I. 

10.  MOXONOMORIUM    (  MaRTIA  )    ORIENTALE   Mayr     H 

Negros  Occidental,  Nakalang,  Maao,  P.  I.   (47  Banks). 

11.  Monomorium    (Martia)    banksi   sp.  nov. 

Long.  1.4  mill.  Legcrcment  plus  giand  (pie  Vatoniiui  Forel,  mais 
plus  petit  que  Vorientale  Mayr.  Mandibules  lisses,  plus  larges  que  cbez 
Vatomus.  Epistome  armc  de  deux  carenes  plus  aigues,  divergeant  beau- 
coup  moins  en  avant.  Tete  rectangulaire,  un  peu  plus  longuc  que 
large,  distinctement  echancree  derrierc.  a  cotes  pas  ou  a  peine  convexes. 
Yeux  avec  une  dizaine  de  f'acettes,  comme  cbez  Vatomus.  Antennes  de 
11  articles,  comme  chez  Vatomns.  Noeuds  presque  anguleux  au  sommet, 
moins  arrondis  que  cbez  Vatomus  et  beaucoup  moins  que  cbez  Vorientale. 

Entierement  lisse  et  luisant,  avec  quelques  polls  dresses  epars  comme 
cbez  Vatomns  (moins  que  cbez  Vorientale). 
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Eiitieri'iiRMit  fVun  jaiine  sale  on  brunatve  un  pen  moins  fonce  que  chez 
Vorientale,  mais  bien  moins  vif  que  chez  Vatomus.  Pattes  et  antennas 
d*un  janue  plus  pale.  Les  ondes  transversales  un  peu  plus  brunes,  a 
peine  perceptibles  an  milieu  de  segments  abdominaux.  Du  reste  comme 
Vat  07)1  us. 

Intermediaire  entre  atorivm  et  orientale,  mais  avec  les  carenes  de 
1-epistome  i)1up  vives  et  les  noeuds  pins  angnlenx  que  chez  ces  deux 
especes. 

5  Long-.  3  mill.  D"un  brun  jaunatre  clair,  avec  Textremite  des  seg- 
ments abdominaux,  les  pattes  et  les  antennes  d'un  brun  jaune  pale. 
Premier  nwud,  vu  de  profil,  conique,  le  2"^^  bien  plus  large  que  long 
(tons  deux  arrondis,  le  2"^^  aussi  long  que  large  chez  Vatomus  var. 
integrius).  L'epinotum  beaucoup  plus  court  que  chez  Vatomus.  Tete 
bien  plus  etroite  et  plus  allongee  que  chez  Vorientale. 

Moins  grele  que  Vatomus.  mais  beaucoup  plus  petite  et  plus  grele  que 
Vorientale. 

Negros  Occidental,  Nakalang,  Maao,  P.  I.  {Charles  S.  Banks 
collector). 

Type  $  ^'  No.  53  dans  la  collection  entomologique  du  Bureau  of 
Science,  Manila,  P.  I. 

12.  Cremastogaster  deformis  Sm.    ^, 

Mindanao,  Province  of  Davao,  Davao,  P.  I.  (2214  E.  B.  Copeland). 

13.  Cremastogaster  kogenhoferi  Mayr   ^    9    ^ 

Mindanao,  Province  of  Davao,  Davao,  P.  I.  (2220  E.  B.  Copeland). 

14.  Creiiatog ASTER  siMONi  Emery    ^ 
Luzon,  Manila,  P.  I.  (3041  Banks). 

15.  Cremastogaster  subnuda  Mayr,  subsp.  politula  Forel,  var.  tagala  var.  nov. 
S    Long.  2.7  mill.     Tres  voisine  de  la  var.  ruginota  Forel  de  I'lnde, 

et  avec  la-meme  sculpture  sur  le  thorax,  mais  les  epines  epinotales  sont 
bien  plus  longues,  le  premier  nceud  est  un  peu  plus  large  et  plus  court, 
et  la  couleur  plus  foncee  (tete  et  abdomen  dun  brun  fonce;  thorax  et 
pedicule  d'un  rouge  brun). 

5  Long.  5.6  mill.  D'un  brun  roussatre.  Abdomen  d'un  brun  plus 
fonce.  Epinotum  presque  absolument  inerme  on  avec  deux  tubercules 
tres  obtus.  Plus  petite  espece.  Ailes  hyalines.  (La  $  de  la  var. 
ruginota  n'est  pas  connue;  eelle  de  la  subsp.  politula  typique  est  noire, 
faiblement  subdentee  a  l'epinotum  et  longue  de  7  mill.). 

S  Long.  2.3  mill.  D'un  jaune  brunatre  sale;  tete  d'un  brun  noir. 
Plus  petit  et  plus  grele  que  celui  du  politula  typique,  et  avec  l'epinotum 
subopaque,  finement  sculpte  (celui  du  politula  est  noir  et  a  l'epinotum 
luisant  et  les  ailes  plus  longaes). 

II  est  fort  possible  que  la  var.  ruginota  doive  etre  elevee  au  rang  de 
sous-espece  et  separee  ainsi  de  politula,  auquel  cas  la  var.  tagala  devra  se 


FOURMIS   DES   PHILIPPINES.  125 

rattacher  non  au  poHtuIa  typique,  dont  il  diffoio  beaucoup,  niais  au 
ruginota. 

Luzon,  Manila,  P.  I.  (Charles  S.  Banks  collector). 

Type  (J  ?  9  No.  3792  dans  la  collection  entomologi(iue  du  Bureau  of 
Science,  Manila,  P.  I. 

16.  Cremastogaster   modiglianii    Emery,  vai.  clemensae  var  nov. 

V  Long.  2.7  a  3.2  mill.  Differe  de  la  forme  typique  par  sa  sculpture 
plus  faible  (derriere  de  la  tete  luisant)  et  de  la  var.  annamita  Em., 
en  outre  par  I'absence  de  la  petite  carene  mediane  du  pronotum  qu'on 
voit  chez  eette  derniere  (dont  la  couleur  est  en  outre  plus  foncce  et  la 
sculpture  plus  forte  que  chez  la  forme  typique). 

Mindanao,  Camp  Keithley,  P.  I.  {Mrs.  M.  8.  Clemens  collector). 

Type  'i  No.  5537  dans  la  collection  entomologique  du  Bureau  of 
Science,  Manila,  P.  I. 

17.  Vollenhovia  oblonga  Sni.,  subsp.  dispar  subsp.  nov. 

'^  Long.  3.2  mill.  Mandibules  plus  courtes  et  plus  larges  que  chez 
le  type  de  I'espece,  armees  de  G  dents,  et  de  forme  nettement  triangulare, 
formant  un  angle  net  entre  le  bord  terminale  et  le  bord  interne.  Les 
carenes  de  I'epistome  sont  plus  elevees,  moins  divergentes  devant  et  plus 
prolongees  en  arriere  que  chez  la  subsp.  levithorax  Em. ;  pronotum  plus 
deprime  et  plus  epaule  devant ;  premier  nceud  du  pedicule  plus  court, 
plus  large  que  long,  avec  un  pan  anterieur  absolument  vertical  (oblique 
chez  levithorax).  Pattes  entierement  d'un  rouge  jaunatre.  Du  reste 
comme  la  subsp.  levithorax. 

$  Long.  8  mill.  Mandibules  armees  de  7  dents,  ponctuees.  Tete  en 
trapeze,  retrecie  devant,  un  peu  plus  large  derriere  qu'elle  n'est  longue. 
Thorax  plus  large  que  la  tete.  Tete  striee-ridee  en  long;  les  j-ides 
divergent  en  arriere  et  leurs  intervalles  sont  rugueux,  subopaques.  Tlior- 
ax  avec  de  rides  longitudinales  effacees  et  des  series  de  points  allonges 
entre  deux ;  une  bande  mediane,  longitudinale  lisse.  Epinotum  et  une 
partie  des  noeuds  irregulierement  ridees.  Abdomen  lisse,  a  points  epars, 
piligeres  tres  fins. 

Noire.  Bord  anterieur  de  la  tete,  mandibules,  anteunes  et  pattes 
rougeatres.  Ailes  brunes,  avec  une  cellule  cubitale  allongee  et  une 
cellule  disco'idale.     Du  reste  comme  Touvriere. 

$  Long.  3.8  mill.  Mandibules  courtes,  etroitcs,  jaunes,  obtusernent 
unidentees.  Tete  arroudie  derriere,  au  moins  aussi  large  que  longue. 
Epistome  tres  convexe  et  proeminent.  Les  yeux  occupent  la  moitie 
anterieure  de  la  tete.  x\ntennes  de  13  articles.  Scape  long  comme 
les  3  premiers  articles  du  funicule  pris  ensemble.  Ceux-ci  sont  courts, 
presque  aussi  epais  que  longs;  les  quatre  ou  cinq  derniers  sont  longs, 
formant  une  massue  fort  indistincte.  Thorax  plus  large  que  la  tete. 
Epinotum  et  tete  assez  mats  densement  et  finement  sculptes.     Le  reste 
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plus  oil  luoins  lisse  ot  ponctue.     KSaui'  sur  le  dos  de  rabdomen,  hi  ])ilosite 
(Iressee  bnin  Toussatve  est  plus  abondante  que  c-hez  les  S  et    $  . 

D'un  no'w  \\n  peu  hrunatre.  Pattos  brunes.  Articulations,  inaiid- 
ibulos  et  aiitennes  jaunritres.  Ailes  d'un  brun  plus  clair  que  c-bez  la  9  . 
Cellule  disoo'idalc  distinete. 

La  9  est  beaucoup  ]ilus  gi-aiide,  presque  douljle  de  celle  de  I'espece 
tyi)ique  d'apres  Siuith  et  P^mei-y.  Les  caracteres  generiques  du  S  cor- 
respondent assez  bien  a  ceux  indiques  par  Mavr  (var.  samoensis) . 

Luzon,  Province  of  La  Laguna.  Mount  Banajao.  P.  L  (Charles  S. 
Batil-a  collector). 

Type    S     9     s?    No.  7189  dans  la  collection  cntoniologic|ue  du  Bureau 
of  Science,  Manila,  P.  I. 
18.  Vollenhovia    banksi   sj).  nov. 

'v  Long.  1.<S  a  :i  mill.  Mandibules  lisscs,  luisantes,  assez  trian- 
gulaires,  avec  trois  dents  peu  distinctes  sur  la  partie  anterieure  de  leur 
bord  terminal  que  est  a  peu  pres  tranchant  derriere  elles.  Epistome 
court,  avec  une  faible  impression  mediane.  Tete  rectangulaire  d'un 
bon  sixieme  plus  longue  que  large,  a  peine  retrecie  derriere.  Le  scape 
atteint  ou  depasse  un  peu  le  quart  posterieur  de  la  tete.  Chassue 
tres  distinctement  de  3  articles,  dont  les  deux  derniers  fort  renfles. 
Bord  posterieur  de  la  tete  faiblement  echancre.  Yeux  mediocres  legere- 
nient  en  arriere  du  tiers  anterieur  de  la  tete.  iVretes  frontales  tres 
courtes.  Thorax  allonge,  a  dos  subdeprime,  presque  rectiligne  sur  son 
profil  d'avant  en  arriere  (a  peine  convexe).  Sutures  tres  peu  marquees, 
la  promesonotale  presque  obsolete.  Pas  trace  d'echancrure.  La  face 
basale  de  I'epinotum  bien  plus  longue  que  lar^e  et  j^lus  longue  que  la 
face  declive.  Premier  noeud  plus  long  que  large.  Second  noeud  legere- 
ment  plus  large  que  long.  Cuisses  mediocrement  renflees,  bien  moins 
que  chez  la  subtilis  Emery.  i 

Tete  et  pronotum  a  peu  pres  mats,  iinement  et  densement  rides  en 
long;  epistome  luisant  avec  peu  de  rides.  Une  raie  luisante  et  lisse  a 
la  place  du  sillon  frontal;  milieu  du  pronotum,  devant,  un  peu  luisant. 
Mesonotum  a  la  fois  ride  et  reticule.  Epinotum,  cotes  des  noeuds  et 
cotes  du  mesonotum  mats  et  densement  reticules — ponctues.  Abdomen, 
sommet  des  nccuds  et  pattes  lisses.  Tout  le  corps,  les  pattes  et  les  scapes 
reconverts  d'une  pubescence  jaunatre  oblique  (soulevee),  assez  abondante, 
quioque  espacee.  Pilosite  dressee  jaunatre.  fine  pointue.  eparse  sur  le 
corps,  nuUe  sur  les  tibias  et  les  scapes. 

Corps  et  cuisses  bruns ;  pattes,  antennes  et  mandibules  d'un  jaune  sale. 

Negros  Occiden'Tal,  JSTakalang,  Maao.  P.  I.  (Charles  S.  Banl-s 
collector). 

Type  S  Xo.  (\1  dans  la  collection  entomologique  du  Bureau  of  Science, 
:^ranila.  P.  I. 
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19.  DOLICIIODERUS    BITUBERCULATl-'S    MajT     ^ 

Luzon.  Manila.   I'.    I.   (4490   11'.  Schultze). 

20.  DoLiCHODERus  PATENS  MajT  siibsp.  PUBiVENTBis  Emery    9    ^ 
Palawan.  Iwahig,  P.  I.     (8897  F.  W.  Foxworlhy). 

Cette  forme  constitue,  phis  on  moins,  un  interniediaire  cntre  patens 
Mayr.  dont  elle  a  la  .■;c-ulptiire.  et  scmirugoKU.'i  Mayr,  doiit  ellc  a  la 
coulcur:  niais  I'abdomon  e.*t  plus  pubescent  que  ehez  tons  les  deux. 

21.  Pbenolepis  longicorxis    Latr.     $     !;;' 

Cosmopolite.     Luzon,  Manila,   ]'.    I.     (2890  Banks). 

22.  Plagiolepis  longipes   Jerdon    9 . 

Negros  Occidental,  Pinalayau,  Bago,  P.  L  (6907  Banks). 

23.  Camponotus   (Coloboi*sis)   vitreus  Smith   9     $. 

Luzon.  Province  of  Zamhales,  Olongapo,  P.  L  (1V8()0  Banks). 

24.  Camponotus  (Colobopsis)  pubescens  Mayr  g 

Luzon,  Province  of  Lepanto-Bontoc,  Cervantes,  P.  L   (8790  Banks). 

25.  Campoxotus  maculatus  Fabr.  subsp.  pallidus  Sm.  ^ 

Luzon,  Manila,  P.  L  (2579  Banks). 

26.  Campoxotus  maculatus  Fabr.  subsp.  subnudus  Em.  9    'i' 
Luzon,  Manila  P.  I.  (250G  W.  Schultze). 

27.  Camponotus  quadrisectus  Sm.    ^ 

Luzon.  Province  of  La  Laguna,  Santa  ]\laria,  P.  T.  (8606  //.  M. 
Curran). 

28.  Camponotus   horrens  sp.  nov. 

"i  Long.  5.5  mill.  Mandibules  lisses,  luisantes,  etroites,  armees  de 
5  dents ;  Tangle  entre  le  bord  interne  et  le  bord  terminal  tres  obtus. 
Epistonie  tres  convexe,  subcarene  au  milieu,  a  bord  anterieur  bieclumcre, 
sublobe  entre  les  echancrures,  faiblement  imprime  au  milieu  dudit  bord 
anterieur.  Aire  frontale  bien  plus  large  que  longue,  null  delimitee  en 
arriere.  Sillon  frontal  remplace  par  une  carene  longitudinale  assez 
courte.  Aretes  frontales  plutot  eourtes,  tres  divergentes.  Tete  large, 
fort  convexe,  trapeziforme,  ii  cotes  convexes,  fortement  retrecie  devant, 
au  moins  aussi  large  derriere  que  longue,  a  bord  posterieur  presque  droit. 
Yeux  convexes,  situes  au  quart  posterieur  de  la  tete.  Le  scape  depasse 
le  bord  occipital  des  2/5  a  la  nioitie  de  sa  longueur.  Thorax  conforme 
conmie  cliez  le  C.  sex-guiiatus  Fabr.,  niais  encore  plus  proCondement 
echancre  entre  le  mesonotum  et  I'epinotum.  Ce  dernier  forme  une  bosse 
allongee,  dont  I'extremite  anterieure,  arrondie  en  haut,  tombe  en  haute 
niarche  d'escalier  sur  la  sutui'e  meso-epinotale.  Vue  de  dessus  cette  bosse 
est  subdeprimee,  plus  longue  que  large,  mais  a  peine  plus  etroite  que  le 
mesonotum;  face  declive  nial  delimitee,  ])lus  courte  que  la  face  basale. 
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Quoiciuc  \\n  ])eii  plus  liautc  et  a  boi'd  superieur  plus  arrondi  (plus  ohtus), 
recaillo  a  la  foi-iiie  de  colic  du  C.  quadrilaierus  Mayr;  tres  epaisse  en  bas, 
avec  iin  pan  antcrieur  vertical  tres  court,  puis  avcc  une  surface  oblique 
nioutant  au  boi'd  superieur,  et  culin  avec  un  pan  posterieur  liaut  et  ver- 
tical. Abdomen  court :  pattes  longues,  sans  piquants.  Tibias  cjdindri- 
ques. 

Luisant,  superlieiellement  et  peu  distinctement  reticule;  epinoimu  sub- 
opaque,  trajisversalement  chagrine.  Des  points  piligeres  espaces  fort 
distincts  et  forniant  de  petites  elevations,  surtout  sur  la  tete,  le  thorax 
et  les  membres.  Tout  le  corps,  Ics  pattes  et  les  scapes  herisse  de  longs 
poils  grossiers  et  pointns,  d'un  brun  fonce,  en  partie  presque  noiratres 
vers  leur  base,  plus  clairs  a  Textremite,  tres  abondants  sur  I'epinotum, 
les  tibias  et  les  scapes.  En  outre  une  pubescence  fauve  dispersee  partout 
ailleurs,  mais  assez  abondante  sur  I'abdomen  oii  elle  forme  un  leger  duvet. 

Entierement  d'un  brun  roussatre,  rappelant  beaucoup  celui  des  Myr- 
micar'w  ciivifnoides  Gerst  et  hrunnea  Saunders.  Abdomen  d'un  brun 
fonce. 

L'analogie  de  couleur,  de  forme,  de  pilosite,  d'eclat  et  de  taille  avec 
la  Myrmicaria  hrunnea  qui  habite  les  memes  parages  est  telle  que  je 
soupconne  fortement  cette  espece  d'etre  mimetique  et  d'avoir  quelqiie 
relation  correspondante  avec  la  Myrmicaria  hrunnea. 

Luzoy,  Province  of  Eizal,  IMontalban  Gorge,  P.  I.  {Charles  S. 
Banhs  collector)  ;  Negeos  Occidental,  Mailum,  Bago,  P.  I.  (6906 
Banks). 

Type  S  No.  5433  dans  la  collection  entomologique  du  Bureau  of 
Science,  Manila,  P.  I. 

29.  ECHINOPLA   STRIATA   Smith    ^  . 

Negros  Occidental,  Pinalayan,  Bago,  P.  I.    (6909  Banks). 

30.  POLYRHACHIS   CYANIVENTRIS    Smith     5      g  . 

Luzon,  Province  of  Eizal,  Montalban  Gorge,  P.  I.  (5427  Banks)  ; 
MiNDORO,  Mount  Halcon,  P.  I.  (6233  E.  D.  Merrill). 

^  Long.  11.2  mill.  Du  reste  toute  semblable  a  I'ouvriere.  Ailes 
brimes.  Les  scapes  de  cette  espece,  tres  large  et  robuste,  sont  fortement 
renfles  a  I'extremite  chez  la  femelle  et  I'ouvriere,  ce  que  Smith  et  Mayr 
n'ont  pas  mentioniie. 

31.  POLYRHACHIS   ARMATA   LeGuiUoil     9  . 

XoRTH  Camiguin  Island,  p.  I.     (7791  R.  C.  McGregor). 

32.  POLYRHACHIS    SCULPTURATA    Smith     $      ^  . 

Xegros  Occidental,  Mailum,   P.   T.     (6070  Banks). 

33.  POLYRHACHIS  BIHAMATA  Drury    g. 

jSTegeos  Occidental,- Mount  Canlaon,  Tabidiao,  P.  L  (5719  Banks). 

34.  POLYRHACHIS  SExsPiNOSA  Latr.  var.  esuriexs  Em.,    '§,. 

Negros  Occidental,  Nakalang,  Maao,  P.  I.   (2170  Banks). 
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35.  Polyrhachis   bicolor  Sniitli.   var.   concolor   var.  nov. 

^  Differe  du  type  cle  I'espece  par  sa  couleur  entierement  noire,  avec 
lep  antennep.  les  mandibules,  les  pattes  et  tout  au  plus  la  base  de  I'ab- 
domen  d'un  bnin  un  pen  rousi=atre.  Tout  le  corps,  y  compris  I'abdonien, 
est  recouvort  d'une  pelisse  argentee  aussi  brillante  que  celle  dc  Vacantka 
var.  argentea.  Du  reste  la  forme  et  les  epines  greles  sont  identiques 
a  celles  du  type  de  la  espece.  La  9  et  le  <$  sont  comme  I'ouvriere, 
avec  les  ailes  enfumees  do  brunatro  ot  les  nervures  l)runes.  Chez  le 
S  la  pubescence  est  diluee. 
Luzon,  Manila,  P.  T.  {Charles  S.  Banks  collector). 
Type  <J  9  ^  No.  ^"i'i^  dans  la  collection  entomologique  du  Bureau 
of   Science.   Manila.   V.    T. 

36.  Polyrhachis  textor  Smith  var.  sequalis  var.  nov. 

'i  Long  4.6  a  5.2  mill.  C*orrespond  bien  exactemente  a  la  description 
de  Smith,  mais  les  trois  epines  de  I'ecaille  sont  de  longueur  egale. 

9  Long.  6.5  mill.  Pronotum  avec  deux  angles  obtus;  epinotum  avec 
deux  larges  dents,  fortes  et  ol)tupes.  Les  3  epines  de  I'ecaile  de  longueur 
egale.     Ailes  jaunatres,  avec  les  nervures  et  la  tache  marginale  jaunes. 

Luzox.  Province  of  Zambales,  Olongapo,  P.  L  {Charles  S.  Banks 
collector);  Xeghos  Occid3:n"tal,  Maao,  P.  I.     (866  Banks). 

Type  9  ^  No.  12869  dans  la  collection  entomologique  du  Bureau  of 
Science.  Manila.  P.  I. 


Camponotus   moeschi   sp.   nov. 

^  Long.  4.5  mill.  Mandibules  assez  luisantes,  finement  chagrinees 
et  abondamment  ponctuees,  assez  etroites,  armees  de  5  dents  au  bord 
terminal  et  d'un  denticule  au  bord  interne.  Epi-stome  carene  avec  un 
lobe  airondi  devant.  Tete  pen  large  en  trapeze  pen  marque,  plus 
longue  que  large,  mediocrement  elargie  derriere,  a  bord  posterieur  con- 
vexe.  Yeux  grands,  au  tiers  posterieur.  Le  scape  depasse  le  bord 
posterieur  d'un  bon  tiers.  Aretes  frontales  divergentes;  aire  frontale 
transvei'sale ;  sillon  frontal  pen  distinct.  Suture  promesonotale  profonde, 
constituant  une  echancrure  distincte,  quoique  faible,  du  dos  du  thorax. 
Echancrure  me.soepinotale  moins  profonde  que  chez  le  C.  horrens 
(moins  abrupte  surtout),  environ  comme  chez  le  sexguttatus  (  ^  major), 
mais  I'epinotum  est  un  peu  plus  court,  plus  convexe  d'avant  en  arriere, 
et  plus  comprime,  beaucoup  plus  etroit  que  chez  Vhor7-ens,  nullement 
deprime  dessus  (sans  face  superieure  distincte).  Face  declive  legere- 
ment  concave,  plus  courte  que  le  dos  ou  face  basale.  Ecaille  mince, 
comprimee,  a  bord  superieur  subrectiligne.  Abdomen  court ;  pattes  plutot 
greles:  tibias  cylindriques,  sans  piquants. 

Luisant,  superficiellement  et  peu  distinctement  chagrine  (epinotum 
inclusivement),  avec  les  memes  points  piligeres  eleves  que  chez  Vhorrens. 
Pilosite  dressee  jaiinatre,  pointue,  assez  al)ondante  et  longue  sur  I'ab- 
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domcn  el  lo  derrirro  de  la  leto,  pi  up  eourto  siir  \o  thorax  et  le  devaiit  de 
la  tete.  Les  tihias  et  les  scapes  n'ont  (|irunc  pilosite  oblique  (demi 
coneliee)   et  courte.      Pidx^scence  adjacente  presqiio  nulla. 

Entierenient  d'lin  roux  jaunatre,  en  partie  nn  peu  brunatre;  funicules 
et  pattes  d'un  jaune  roussatre,  ajnsi  que  Tepistonie  et  les  joiies. 

SuMATCA,  recolete  par  feu  le  Dr.  IMoescli.  J'avais  pris  cette  espece 
autrefois  pour  le  C.  nuiana  Mayr,  mais  c'est  autre  chose.  Elle  est 
parente  du  C.  horrcns.  inais  iicannioins  bien  fliffereute.  Les  t'  sont  toutes 
de  nieme  grandeur   (  'i    minor  ou  media?). 

Type  dans  ma  eollertion. 


A  NEW  ACCESSORY  FOR  DISSECTION  WORK. 


By  Charles  S.  Banks. 

(From    the    Entornoloijical    Section,    Biological    Luhonitory,    Hureau    of    Science, 

Manila,  P.  I.) 


In  the  course  of  my  studies  in  insect  anatomy,  i  have  had  occasioji  to 
use  a  small,  easily  made  piece  of  apparatus  with  such  excellent  results 
that  I  believe  it  to  be  worth  noting,  especially  as  I  have  never  seen 
mention  of  a  similar  accessory. 

This  apparatus  is  especially  adapted  for  uch  delicate  work  as  that  of 
differentiating  the  parts  of  the  alimentary  canal  and  the  reproductive 
organs  in  small,  adult  insects  such  as  Bonihy.v  inori  Liun.,  and  it  also 
selves  admirably  for  all  kinds  of  larva;  and  for  larger  adult  insects: 
Arachnida,  Lumbricida?,  Cestodea,  Xematodea  and  Myriapoda,  as  well 
as  for  small  vertebrates,  the  'lissection  of  which  could  be  performed  in 
normal  salt  solution,  or  otliev  similar  liquid. 

The  apparatus  is  really  nothing  more  than  the  rlassical  pin  of  our 
school  days,  fashioned  on  slightly  different  lines  from  that  well-known 
weapon  of  offense  and  defense,  and  is  made  from  brass  or  nickel  insect 
pins  No.  3  or  No.  5.  1  have  used  two  styles  of  this  pin,  one  in  which 
the  base  forms  two  sides  of  an  equilateral  triangle,  the  other  in  which 
the  triangular  base  is  complete.  (See  Plate  I,  a  and  h.)  A  bend  is 
made  5  to  10  millimeters  from  the  point  so  as  to  form  an  angle  of  G0°  ; 
the  other  bends  are  made  so  that  when  completed  the  point  comes  over 
the  center  of  the  triangular  base.  The  only  advantage  in  using  style 
a  is  that  the  base  is  lai-ger  and  -somewhat  greater  stability  is  thereby 
secured. 

The  subject  to  be  dissected  is  cut  open,  laid  in  normal  salt  solution 
in  the  dissecting  pan  with  parafiline  in  the  bottom,  and  the  flaps  op  in- 
tegument are  stretched  open  and  fastened  with  ordinary  pins. 

With  a  number  of  the  bent  pins  at  hand,  lying  loose  upon  the  paraffme, 
one  may  begin  tearing  away  any  part  desired,  the  trachea  probably  lirst 
demanding  attention.  As  each  part  is  freed,  a  bent  pin  is  seized  by  the 
forceps  and  its  point  hooked  under  a  loop  of  the  tissue.  The  bent  pin 
is  then  gently  pulled  away  as  far  as  possible  and  set  down  upon  its  base 
on  the  paraffine.     As  other  parts  are  dissected,  siiccessivc  l)o?it  pins  are 
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used.  Where  overlapping  ])arls  orcur  il  is  an  easy  matter  to  release 
them,  pick  them  up  from  beneatli  and  drop  the  bent  pin  where  most 
convenient  for  holding  the  tissue  apart.  AVhile  its  own  weight  and  the 
adhesion  of  the  base  of  the  bent  pin  to  the  paraflSne  are  amply  sufficient 
to  hold  the  tissues  apart,  yet  it  can  so  easily  be  moved  that  there  is 
practically  no  danger  of  tearing  important  organs  by  an  inadvertent 
pull  with  the  forceps,  and  in  this  lies  tlie  chief  value  of  this  method. 

1  have  found  tliat  organs  as  delicate  and  as  intricately  enmeshed  in 
tracheae  as  are  the  ovaries  or  tlic  alxlominal  nerve  fibers  and  ganglia  of 
Bomhyx  mori  Linn.,  and  Attanis  ricini  Boisd.,  may  be  admirably  dis- 
sected by  the  use  of  the  bent  pin,  whereas  an  attempt  to  hold  them  with 
ordinary  pins  stuck  into  the  paraffine  would  result  in  disaster  to  the 
specimen.  Another  value  of  this  apparatus  is  that  it  may  be  picked  up 
with  the  engaged  tissue  and  moved  here  and  there  at  will  and  with 
greater  dispatch  than  if  ordinary  pins  were  used.  Thei-e  is  also  no 
danger  of  pinning  the  part  into  the  paraffine. 

Perliaps  a  no  less  useful  feature  of  the  bent  pin  is  tliat  it  may  be 
used  most  successfully  in  glass  vessels,  e.  g.,  Petri  dislies,  where  obviously 
no  other  method  of  holding  tissues  could  be  devised. 

This  apparatus  will  be  found  particularly  useful  in  the  class  room 
or  in  the  anatomical  laboratory  Avhere  a  lack  of  skill  on  the  part  of 
students  would  be  compensated  for  by  a  diminished  liability  to  spoil 
specimens  upon  which  hours  of  careful  dissection  had  been  spent.  In 
making  the  apparatus  it  is  better  to  use  the  pointed  end  of  the  pin  for 
a  hook,  as  the  tissue  can  be  more  readily  slipped  off. 

Plate  I  shows  several  of  these  bent  pins  in  use  in  the  dissection  of  a 
silkworm  in  a  Petri  dish. 


ILLUSTRATION. 


Plate  I.  <i  ajid  h.  -^liowinj:  ditreieiit  iiietliod.s  of  ii-^iiij.'  IxMit  pins  in  dissection  \vt 
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PUAXE      I. 


BIRDS  FROM  PAUAI  AND  MOUNT  PULOG,  SUBPROVINCE 
OF  BENGUET,  LUZON. 


By  Richard  C.  McGregor. 

{From  the  Ornithological  Section,  Biological  Laboratory,  Bureau  of  Science, 

Manila,  P.  I.) 


INTRODUCTION. 


Pauai,  or  Haiglit's,  is  some  56  kilometers  from  Baguio,  near  the  main 
raoimtain  trail  between  Baguio  and  Bontoc,  in  the  subprovince  of  Ben- 
guet,  Luzon,  and  has  an  approximate  elevation  of  2,250  meters.  The 
trail  is  built  through  forests  of  island  pine,  Pinus  insularis  Endl.,  while 
the  vegetation  about  Pauai  is  the  mossy  forest,  characteristic  of  many 
mountain  tops  in  the  Philippine  Islands. 

The  change  in  the  ilora  from  pine  forest  to  mossy  forest  is  very  abrupt 
and  the  line  of  demarcation  between  the  two  is  as  distinct  as  can  be 
imagined.  The  trunks  and  branches  of  the  trees  are  covered  with  masses 
of  fenis,  orchids,  lichens,  and  mosses,  producing  a  striking  and  character- 
istic appearance  and  many  of  the  shrubs,  grasses,  and  other  small  plants 
are  of  genera  different  from  those  inhabiting  the  pine  woods.^ 

During  May  and  June,  1908,  with  my  assistant,  Andres  Celestino, 
I  made  a  collection  of  birds  at  Pauai.  Of  the  twenty-two  species  col- 
lected or  noted  in  the  mossy  forest,  only  two,  Pyrrhula  leucogenijs  Grant 
and  Rhinomyias  insignis  Grant,  appear  to  be  confined  to  the  mossy 
forest,  as  all  of  the  others  have  been  collected  at  lower  altitudes.  The 
poverty  of  the  avian  fauna  of  these  high  mountains  is  emphasized  when 
it  is  remembered  that  seventy-two  specie?  were  recorded  from  Irisan, 
near  Baguio. 

In  July  we  spent  three  days  collecting  in  the  mossy  forest  on  Mount 
Pulog,  a  peak  some  10  kilometers  east  of  Pauai  and  2,800.  meters  in 
elevation.  On  our  return  from  Mount  Pulog  we  were  detained  for  a 
few  days  at  Lutab,  a  barrio  of  Cabayan,  elevation  about  1,000  meters. 
Very  few  birds  were  noted  in  the  vicinity  of  Lutab.  Hirundo  striolata 
(Boie)  was  seen  on  July  5  and  6,  an  immature  male  of  Cliaimarrornis 

^  This  Journal  Sec.  C  (1910)  5,  No3.  4,  5,  witli  a  paper  on  the  flora  of  Mount 
Pulog  by  Merrill  and  Merritt,  will  be  found  plates  showing  some  of  the  botanic 
and  physiofiraphic  foaturps  of  iliis  section  of  Benguet. 
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bicoJor  Grant  was  collected,  and  tlie  rollowiiig  s])ecies  were  seen  in  some 
numbers:  lole  gularis  (Pucheran),  Cacomantis  merulinm  (Seopoli), 
Anlhus  rufnJvs  A''ieillot,  CisUcula  exilis  (Vigors  and  Horsfield),  Mania 
cabdtiisi  Sharpe.  and  Pi/cnonotus  goiavicr  (Seopoli). 

BIRDS   OF  PAUAI. 
Prioniturus  montanus  Grant. 

Abundant;  many  specimens. 
Batrachostomus  microrhynchus  Grant. 

One  male,  collected  June  4,  is  in  the  gray  phase  of  plumage.  Wing, 
140  millimeters;  tail,  114;  bill  from  nostril,  14;  greatest  width  of  bill, 
30;  iuternasal  line,  16;  tarsus,  17.     The  stomach  contained  beetles. 

Collocalia  species. 

Swii'tlets  were  rrequently  seen,  but  it  was  impossible  to  obtain  speci- 
mens of  them. 
Yungipicus  validirostris  Blyth. 

This  little  woodpecker  was  not  uncommon. 
Chrysocolaptes  haematribon    (Wagler). 

One  pair  of  this  species  was  collected. 
Thriponax  javensis    (Horsfield). 

Seen  but  once. 
Muscicapula  westermanni  Sharpe. 

Westermann's  flycatcher  is  represented  in  this  collection  by  two  adult 
males,  and  one  male  and  one  female  in  spotted  plumage. 
Muscicapula  luzoniensis  Grant. 

One  female  was  taken  June  1:^. 
Rhipidura  cyaniceps   (Cassin). 

Fairly  abundant  and  usually  found  in  flocks  with  other  species  of 
small  birds. 
Rhinomyias  insignis  Grant. 

Very   rare;   one   male   was   collected   June   1-5.     Length,   170   millli- 
meters.     Iris  light  brown;  bill  black;  legs  and"  feet  lead-blue. 
Culicicapa  ceylonensis   (Swainson). 

Two  males  collected. 
Cryptolopha  nigrorum  Moseley. 

This  inconspicuous  little  bird  was  one  of  the  most  abundant  species 
recorded. 
Eumyias  nigrimentalis    (Grant). 

The  black-masked  verditer  flycatcher  was  abundant.  Many  speci- 
mens, both  immature  and  adult,  were  collected. 
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Zosterornis  whiteheadi  (uaiit. 

Whitehead's  tree  babbler  was  von  abuiidiinl  and  was  oftun  oljscrveil 
in  company  with  other  small  birds. 

Brachypteryx  poliogyna  Grant. 

\L'vy  abundant,  but  shy  and  dillicult  to  collect.  A  young  female,  ilay 
24,  may  be  described  as  follows:  Above  dark  brown;  feathers  of  the 
crown,  nape,  sides  of  neck,  and  breast  with  rusty-brown  median  iiiii>s; 
chill  and  throat  rusty-brown;  no  blue  anywhere  in  the  plumage. 

Planesticus  thomassoni    (Grant). 

Very  abundant.  A  young  male,  with  tail  just  showing,  lias  the 
plumage  nearly  all  black;  head,  neck,  and  throat  black;  middle  of  lower 
breast  and  abdomen  with  shaft-lines  of  rusty-brown;  feathers  of  nhilo- 
men,  thighs,  and  under  tail-coverts  fringed  with  rusty  brown. 

Horornis  seebohmi    (Grant). 

The  plumage  of  joung  birds  dilfers  somewhat  from  that  of  the  adult. 
Above  blackish-brown,  head  like  the  back;  under  parts  dusky  (dive- 
browu;  chin  and  middle  of  abdomen  light  ocherous-brown. 

Cephalophoneus  validirostris    (Grant). 

Three  specimens  collected;  not  common. 
Hyloterpe  albiventris  Grant. 

Fairly  abundant;  tluve  males  collected. 
Pardaliparus  elegans   (Lesson). 

This  titmouse  is  one  of  the  most  conspicuous  elements  in  tbe  Hocks 
of  small  birds  seen  in  the  mossy  forest.  A  young  male,  collected  May 
24,  has  the  upper  plumage  suffused  with  dark  olive-green ;  below  yellow, 
throat  and  chin  yellow,  but  with  a  dark  streak  along  each  side  of  the 
throat. 

Caliisitta  mesoleuca    (Grant). 

Vcj'y  common  in  flocks  of  small  bird*'. 

Pyrrhula  leucogenys  Grant. 

This  bullfinch  is  one  of  the  few  birds  the  range  of  which  is  limited 
to  the  mossy  forest.  Tavo,  three,  or  four  individuals  were  us-ually  ob- 
served together  and  feeding,  nearly  always,  in  the  larger  evergreens. 
Single  birds  could  at  times  be  attracted  by  imitating  their  plaintive 
whistle.  Iris  dark  brown ;  legs  and  feet  clay-color  or  pale  llesh-color ; 
nails  gray;  bill  mostly  black,  more  or  less  of  the  basal  portion  of  the 
lower  mandible  yellowish  white.  The  young  is  similar  to  the  adult, 
but  crown  and  nape  brown,  slightly  darker  than  the  back ;  the  white 
cheek-patch  small  and  ill-defined;  chin  brown  like  the  throat. 
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HIKDS    OF    MOUNT    PULOG. 
Prioniturus  montanus  (iiant. 

Several  individuals  seen   in  tlie  mossy  forest. 
Collocalia  whitehead!  Grant. 

A  small  flock  of  swiftlets  was  seen  neai-  the  summit  of  the  mountain. 
The  single  specimen  collected  is  douhtfully  identified  with  C.  wldteheadi. 
Compared  with  skins  from  Irisan,  Benguet,  this  specimen  is  somewhat 
darker  and  more  hlackish  on  the  head  and  back,  Avhile  the  wing  is 
shorter.  A  smaller  species  of  swiftlet  was  noted,  possibly  it  was  C. 
\sonota. 

Rhipidura  cyaniceps  (Cassin). 
Cryptolopha  nigrorum  Moseley. 
Eumyias  nigrimentalis  Grant. 

These  three  species  of  flycatchers  were  more  or  less  abundant  in  the 
mossy  forest, 
lole  gularis   (Piiclieran) . 

Several  fruit  thriishes  were  noted  near  the  Igorot  barrio  of  Ankiki, 
just  below  the  moss}^  forest. 
Zosterornis  whitehead!  Grant. 

Two  specimens  collected  July  3. 
Brachypteryx  poliogyna  Grant. 

Several  seen  in  the  mossy  forest. 
Planesticus  thomassoni    (Seebohm). 

One  specimen  collected  July  4. 
Horornis  seebohmi    (Grant). 

A  young  spicemen  was  caught  with  an  insect  net,  near  the  base  of  the 
mountain. 

Zosterops  whiteheadi   Hartert   ? 

A  female  silvereye,  killed  near  Ankiki,  is  doubtfully  referred  to  Z. 
whiteheadi. 

Pyrrhula   leucogenys  Grant. 

A  pair  of  bullfinches  was  collected  near  timber-line  and  others  were 
seen. 


VERZEICHNISS  VON  COLEOPTEREN   AUS  DEN  PHIIJPPINEN, 

NEBST  ZWEl  NEUEN   ARTEN   AUS  NIEDERLANDISCH 

OSTINDIEN. 


Von.  J.  Weise. 
(Berlin,  (Jermany. 


^  Ht'ir  W.  iSoliultze.  A.^sistent-Entoniolog  am  Bureau  of  Science  in 
Manila,  welcher  seinen  Urlaub  in  Europa  verlebte,  brachte  eine  Anzahl 
von  Coleopteren  zur  Bestinimung  mit,  die  in  den  Philippinen  gefangen 
wurden.  Von  den  C'hrysonieliden  imd  Coccinelliden  gebe  ich  hier  eine 
Aurziihhing  in  der  die  im  C'ataloge  von  Baer  niclit  genannten  Arten  mit 
einem  *  vei'sehen  sind. 

I.    CITUYSOMELIDEK. 
*1.  DoNACiA  wiEi'KENi  Ws.,  Arch.  f.  Nat.   (1898),  178. 

Luzon,  Province  of  Tarlac,  'Farlac.  P.  1.  (4688  C.  S.  Banks). 
*2.  Lema    semperi    Jac,   Ann.    Soc.    Ent.    Belg.    (1893),    267;    var. 

Fliigeldecken  einfarbig  metallisch  griinlich-blau ;  Spitze  der  Scliienen 
uud  Tarsen  schwarzliA. 

Batanes  Islands,  Calayan,  P.  [.  (944  R.  C.  McGregor). 
*3.  Criocekis  semiplnctata  Fabr.,  Syst.  Eleut.    (1801),  1,  472. 

PoMBLON,  P.  I.   (1985  R.  0.  MrGrcfjor). 
*4.  Phytorus  latus  sp.  nov. 

Snbrotiimlus  (  $  )  vel  transversim  rotundatus  [  $  ),  fulveseens,  capite 
prothoraceque  obscure  aut  saturate  brunneo-rufis,  hoc  crebre  punctato, 
juxta  marginem  anticum  sublaevi,  elytris  prothorace  duplo  latioribus, 
punctulato-striatis,  intersticii?  convexiupculi?,  stria  duodecima  integra. 
— ^Long.  6  mm.,  lat.   ^   7,   9   5.5  mm. 

PoMBLON,  P.  I.   {R.  C.  McGregor  collector). 

Type  Xo.  1973,  in  der  Entomologischen  Sammlung  des  ]>ureaii  of 
Science,  Manila,  P.  I. 

Von  den  iibrigen  Arten  durcli  den  selir  breiten  Korperbau,  besonders 
aber  durch  den  Verlauf  des  zwolften  Punktstrcifens  ausgezeichnet. 
Derselbe  bildet  bei  den  typischen  Arten  nur  einen  Strich,  der  bald 
hinter  der  Schulter  erlischt,  in  der  vorliegenden  Art  ist  er  voUstiindiV. 
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hochstons  fchlt  zuweileii  fine   Situr  ;iii   der    Basis;  liinteu   verljiiidot  ,er 
sich  regelma?sig  niit  dciu   flritten   Streifen. 

Gcrundet,  fast  so  breit  (  $  ) ,  odcr  breitcr  als  lang  {  $  ),  hell  und 
lebliaft  braunlich  rotgelb,  glanzend.  Fiihler  melir  rostrot,  Kopf  iind 
Thorax  hell  kastanienbraim,  letzterev  iiacli  hiiiicii  zii  allmiililich  duuklor. 
Kopfschild  imd  Stirn  sehr  fein  gewirkt  und  verlosclieii  pmiktiert,  die 
'rreiDiungsliiiie  zwischen  boidcj)  und  die  Augeni-innen  schraal,  doch 
scharf  und  tief.  Thorax  halb  so  breit  als  die  Fliigeldecken,  hinten  fast 
dreinial  so  broit  als  lang,  nach  vorn  in  niiissiger  Ilundung  stark  verengt, 
oben  schwach  queriilier  gewolbt,  aber  in  den  Vorderwinkeln  starker 
abfallend.  dicht  punktiert.  Die  Punkt-e  sind  nabe  dem  Vorderrande  und 
auf  einem  grosseren  Eaunie  in  den  Vorderecken  flaeh,  verloschen  und 
weiter  auseinander  geriickt.  Schildehen  gross,  flaeh,  hinten  kurz,  doch 
scharf  zugespitzt,  zart  gewirkt.  Fliigeldecken  mit  regelmassigen  feinen, 
aber  scharfen  und  ticfen  Streifen,  in  denen  sehr  kleine  Punkte  stehei^. 
Letztere  fallen  dadurch  mehr  in  die  Augen,  dass  ibre  niichste  Uragebung 
dunkel  durchscheint.  Der  erste  (abgekiirzte)  Streifen  ist  massig  lang, 
der  siebente  und  der  achte  sind  vorn  nach  innen  gebogen  und  dann  nahe 
der  Schulterbeule  abgekiirzt,  der  neunte  und  zehnte  vereinigen  sich  welt 
hinter  der  Schulter  rait  einander,  der  elfte  nJihert  sich  dicht  hinter  der 
Schulter  dem  achten  bedeutend.  Der  abgesetzte  Seitenrand  ist  dach- 
forniig,  iihnlich  Avie  bei  den  Cassiden,  beim  $  kaum  ein  drittel  so  breit, 
beini  S  ziemlich  so  breit  als  die  Scheibe  der  Fliigeldecken  und  fallt 
mit  der  Scheibe  fast  in  einer  Flucht  ab.  Er  ist  nicht  dicht  punktiert,  die 
Punkte  scheinen  bei  gewissem  Liclite  dunkel  durch.  Beim  S  sind  die 
Tarsen  der  Vorderbeine  etwas  erweitert. 

5.  CoRYxVODES  INDAGACEUS  Chevr.,  Rev.  et  Mag.  Zool.    (1841),  228. 

Luzon,  Province  of  Benguet.  Ti'isan  I{iver.  P.  I.  (1300  R.  C.  Mc- 
Gregor) . 

G.  CoLASPOSOMA  species. 

7.  AuLACOPHOKA   QUADRiMACULATA    Chap.,    Aim.    Soc.   Ent.    Belg.,    Bull.    (1876), 

19,  100. 

j^EGEOs  OcciDEXTAL,  Maao ;  Luzon,  Province  of  liizal,  Montalban 
Gorge,  P.  I.  (277,  5564  C.  S.  Banhs). 

8.  AuLACOPHORA  ROSEA  Clia-p.,  Anil.  Soc.  Ent.  Belg.,  Bull.   (1876)    19,  99. 

Luzon,  Province  of  Benguet,  Irisan  Eiver,  P.  L  (1399  R.  C.  Mc- 
Gregor) . 

*9.  HOPLASOMA  PHiLiPPiNENSis  Jac,  Ann.  Soc.  Ent.  Belg.   (1894),  197. 

Der  Bauch  ist  nur  in  der  Mitte  schwarz,  an  den  Seiten  blass  gelblich 
gesaumt,  der  erste  Bauchring  ganz,  sowie  del  Hinterrand  der  folgeriden 
Einge  gelblich.  Der  zweite  Eing  triigt  in  der  Mitte  einen  breiten, 
dicken  pechschwarzen  Anhang,  der  hinten  in  zwei  lange,  dicke,  allmahlich 
zugespitzte   Zahne   endet.     Diese   sind   an   der   Spitze  rotlich   gelb,   der 
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ganze  Anluiiig  ist  dielil  geruiizell,  ^chv  diclit  behaart  uud  orsi'lieiiu  daher 
ranh.  Die  llopJcisomen  lassen  sich  iiberhaupt  an  der  mannigfaltigen 
Bi Idling  des  Bauclianhanges  beim    $    sicher  unterscheideu. 

Luzon,  Province  of  Tampanga,  Mount  Aiayat,  P.  I.,  2,500  feet 
(2977  ^Y.  Williamson). 

In  Allard's  Tabelle,  Ann.  Soc.  Ent.  Fr.  (1888)  327,  ist  die  Angabe 

iinter  g  ^:  "Pliilippines  5.  pioifeiuura  All."  an  eine  falsche  Stelle 

goraten ;  sie  muss  hinauf  an  den  Satz  unter  g  geriickt  weiden,  wonach  die 
Anmerkung  Jacoby's,  Ann.  Soc.  Ent.  Belg.  (1896)  271  union  uud  p. 
272  unter  11.  dbdominalk  zu  berichtigen  ist.  Zugleich  muss  in  dieser 
Arbeit,  pp.  271-273  fiir  Ha/jJosoma  imnier  JToplasoma  gelesen  werdon. 

10.  Haplosdnyx    srECio.sus    Baly.,   Ann.    Mag.   Nut.   Hist.    (1879),    (5)    3,    11.3. 
Ein  Exemplar  niit  einfarbig  weisslichgelben  Fiililciii. 

SiBUYAN  Island,  P.  I.  (2001  R.  C.  McGregor). 

11.  Haplosonyx   ?smaragdipennis  Chevr.,  Rev.  Zool.    (1839)    288. 

Luzon,  Province  of  Benguet,  Iripan  Piver,  P.  I.  (1070  R.  C.  Mc- 
G-regor). 

*12.  Cnecodes  suturalis  Motscli.,  Euid.  Ent.  (1858)   100. 

Ein  2 .  Yon  Birma  besehrieben,  iiber  Vordcr-  und  Ilinterindien, 
China,  etc.,  verbreitet.  Das  $  ,  welches  der  Autor  nicht  erwahnt,  hat 
in  der  Eegel  nur  Glied  8  und  9  der  Fiihler  weisslich. 

Luzon,  Manila,  P.  I.  (48G8  C.  S.  Banks). 

13.  MEXtPPLs  viuiDi.s   Duvivier,  Ann.  Soc.  Ent.  Belg.,  Bull.   (1884),  28,  315. 

Xegros  Occidental,  Maao,  P.  I.  (327  C.  S.  Banks). 

14.  Monolepta  (Candezea)  bifoveolata  sp.  nov. 

S  Oblongata,  fulvo-rufa,  nitida,  antennis  articulis  3-7  nigris,  S-11 
Mavis,  articulo  ultimo  apice  infuscato,  tibiis  apice  tarsisque  infuscatis, 
capite  laevi,  prothorace  subquadrato  obsolete  panctulato,  elytris  subtilis- 
sime  punctatis,  singulo  fovea  sublaterali  ante  medium  impressis. — Long. 
o.S  mm. 

MiNDOKO,  Kio  Baco,  P.  I.   {R.  C.  McGregor  collector). 

Type  No.  3393  in  der  Entomologischen  Sammlung  des  Bureau  of 
Science,  Manila,  P.  I. 

Die  Fiihler  sind  ziemlich  so  lang  als  der  Korper,  Glied  3  ist  doppelt 
so  lang  als  2,  4  liinger  als  3  und  etwas  kiirzer  als  1,  die  folgenden  sind 
dem  4ten  ahnlich ;  die  beiden  ersten  Gliedei-  sind  rostrot  gefarbt  wie  der 
Korper,  3-7  nicht  besonders  tief  schwarz,  8-11  weisslichgelb,  die  Spitze 
des  letzten  Gliedes  und  der  Schienen,  sowie  die  Tarsen  angedunkelt. 
Thorax  wenig  breiter  als  lang  an  den  Seiten  hinter  der  Mitte  leicht 
verengt,  auf  der  Scheibe  verloschen  und  sehr  fein  punktiert,  in  der  Mitte 
jederseits  leicht  eingedriickt.  Schildchen  glatt.  Fliigeldecken  an  der 
Basis  nicht  ganz  doppelt  so  breit  wie  der  Hinten-and  des  Thorax,  bis 
ein  viertel  der  Liingc  leicht  erweitert,  dann  ziemlich  parallel,  im  letzten 
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\'iertel  wieder  otwas  verengt  uud  hiiiten  genindet  abgefitiitzt ;  sehr  fein 
piinktiort  iind  in  den  Zwischenraumen  mit  zahlreichen  noch  feineren 
Piinktchen  besetzt.  Jede  Decke  hat  liinter  dem  ersten  Viertel  der  Ljinge 
iiber  dem  Seitenrande  eine  gerundete  Grube,  deren  Umgebung  etwas 
wulstartig  erhoht,  ausserst  dicht  imd  fein  punktiert  und  ziemlich  matt 
ist.  Die  Grubc  ist  tief,  aber  viel  kleiner  wie  beim  $  von  cavipennis 
Baly.  Hinterschicnen  mit  nuissig  langeni  Knddorne,  Metatarsiis  beinahe 
halb  so  lang  als  die  Schienc. 
15.  Sphaeroderma  species. 

Ein   Exemplar,   oiner   gelbbraunen   Art,    deren    Piibler   vom    fiinften 
Gliede  ab  schwarzlich  gefarbt  sind. 
*16,  PsvLLiODES  SPLENDIDA  Harold,  Deutsche  Ent.  Zeit.   (1877),  3G4. 

LuzoN^  Manila,  P.  I.  (2466  C.  S.  Banks). 
*n.  Phyllotreta  serricornis  Dviviv.,  Stett.  Ent.  Zeit.    ( 188.5  i,  46,  387. 

Ein  2  .  Nach  der  Grosse,  Farbung  und  namentlich  nach  der  Form 
der  weissen  Liingsbinde  jeder  Fliigeldecke  diirfte  das  vorliegende  Exem- 
plar zu  dieser  Art  gehoren,  die  nur  nacli  dem  $  beschrieben  ist.  Beim 
9  sind  die  Flihler  einfacb,  Glied  2  und  3  klein,  3  unbedeutend  langer 
als  8,  4  und  die  folgenden  dicker  als  die  beiden  vorhergelienden,  all- 
mahlich  bis  zum  6ten  Gliede  verbreitert,  dann  gleichbreit,  Glied  4  so 
lang  als  3  und  3  zusammen,  5  und  die  folgenden  etwa  so  lang  als  4, 
nur  das  Endglied  etwas  langer. 

jSTegeos  Occidental,  Nakalang,  P.  I.  (1148  C.  S.  Btmls). 
*18.   Blepharida  manilensis  sp.  nov. 

Elongata,  dilute  ferruginea,  elytris  eitrinis,  ferrugineo-  vel  brunneo- 
variegatis,  prothorace  ante  medium  dilatato,  hie  illic  parce  punctato, 
basi  sulco  brevi,  antice  sulco  longo  apice  bifurcato  impresso,  prosterno 
basi  subtruncato.     Long.  11-12  mm. 

SiBUYAN  Island,  P.  I.   {R.  C.  McGregor  collector). 

Type  No.  1913  in  der  Entomologischen  Sammlung  des  Bureau  of 
Science,  Manila,  P.  I. 

ISTach  der  Beschreibung  mit  Bl.  ftavopustulata  Baly  von  Assam  am 
nachsten  verwandt,  aber  der  Thorax  mit  gut  ausgepragten  punktierten 
Furchen  versehen,  abnlich  wie  bei  der  kleineren  BL  xanthospilota  Baly 
aus  China. 

Der  Korper  ist  schlank  gebaut,  namentlich  beim  '  $  ,  hell  rotbraun, 
die  vier  Vorderbeine  und  die  Fiihler  blasser,  die  Flligeldecken  citronen- 
oder  weisslichgelb,  mit  zahlreichen,  unregelmassigen  rotbraunen  Flecken 
bestreut,  welche  teilweise  der  Quere  nach,  oder  schrtig  unter  einander 
verbunden  sind;  die  Punkte  in  den  regelmassigen  Eeihen  ebenfalls 
rotbraun.  Zuweilen  nimmt  die  dunkle  Farbung  so  zu,  dass  auf  der 
Scheibe  nur  zahlreiche  kleine,  gelbe  Fleckchen  iibrig  bleiben,  wahrend 
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die  Basis  fast  zusaiiuiienhaiigeiid  gelb  gefiirbt  ist  iind  audi  dev  letzte 
Zwischenstreifen  zwei  grossere  gell»e  Makeln  triigt.  Die  Stirn  ist 
sehr  feiii  punktiert,  die  gebogenen  Stirnrinnen  sind  tiel"  uiid  scharf  und 
setzen  die  glatten  Beiilen  iiber  der  Fiiblenvurzel  sebarf  ab.  Thorax 
mehr  als  doppolt  so  brcit  wic  lang,  die  Seiteu  von  der  Basis  bis  zur 
Mitte  ziemlieh  parallel,  dann  im  Bogen  erweitert  und  mwh  den  \'or- 
derecken  wieder  verengt,  letzlere  wie  gewohnlioli  nacli  aussen  vortretend. 
Die  Scheibe  ist  vor  der  ^litte  fastglatt,  unter  stiirkerer  Vergrosserung 
zart  punktuliert,  hinter  dcrselben  jederseits  von  der  Mittellinie  niit  einer 
Gruppe  von  kriiftigen  Piinkten  verseben ;  die  Fiircben  sind  tief,  die  an 
der  Basis  kurz,  glatt,  die  voni  Vorderrand  ausgebenden  lang,  punktiert, 
noch  vor  der  Mitte  des  Thorax  gegabelt,  ein  Ast  liiuft  gradlinig  bis  in 
den  Seitenrand,  der  anilero  scbrjig  nach  binten  und  innen.  Die  Punkt- 
streifen  der  Fliigeldeeken  sind  wenig  fief,  die  Zwischenstreifen  fast  glatt, 
eben. 

19.  AsiMDOMuPHA  MiLiAKis  Fabr.,  Syst.  Knt.   (1775)  91. 

Die  hellste  Form,  aberration  fiavcola,  liegt  von  den  Pbilippinen  zwar 
nicht  vor,  diirftc  dort  aber  kauni  fehlen,  da  sie  iiberall  niit  der  Stanini- 
fonn  zugleich  auftritt.  Bei  ihr  besitzeu  die  Fliigeldeeken  nur  wenige, 
kleiue,  punktformige.  sclnvarze  Fleeken,  das  Seitendach  ist  ganz  unge- 
fleckt,  oder  bat  zwei  bis  fiinf  scliwai-ze  Punkte:  1,  hinter  der  Basis, 
neben  der  Scbulterbeule,  'I  und  3  dabinter,  neben  einander  nalie  dem 
Ausserrande,  und  swei  iibnliclie   (4  und  5)   hinter  der  Mitte,  alle  frei. 

i'bergiinge  zvrr  typischen  Foi'm,  bei  der  auf  dem  Dache  3  schwarze 
Querbinden  liegen,  bilden  solche  Stiicke^,  bei  denen  entweder  der  2te 
und  3te,  oder  dev  4te  und  5te  Fleck  sicb  der  Quere  nach  vereinigt 
ha ben. 

Haufig  scheinen  bei  Manila  ('bergiinge  zur  dunkelsten  Form,  der 
aberration  inundaia,  zu  sein,  bei  welcher  zuletzt  die  Fliigeldeeken  tief 
scliwarz  sind,  ausgenommen  ein  grosser  Fenstei'fleck  aul'  dem  Dache, 
von  ein  viertel  der  I^ange  bis  hinter  die  Mitte,  und  eine  kleine,  gemein- 
schaftliche  gelbe  Makel  am  Schildchen.  Stiicke  bei  denen  ausserdem 
das  Seitendach  im  letzten  Viertel,  oder  eine  gemeinschaftliche  Makel 
in  der  Mitte  der  Fliigeldeeken,  oder  noch  mehrere  punktfonnige  l\Iakeln 
auf  der  Scheibe  jeder  Deckc  gelb  sind,  konnen  ebenfalls  schon  zu  dieser 
Farbenabandening  gerechnet  werden. 

20.  Aspiuo-MORPiiA  species. 

Ein  $  aus  der  Verwandtschaft  von  dorsata  und  hilobata.  aber  von 
diesen  Arten  durch  liingere  Kndglieder  der  Fiihler  verschieden.  Bei 
den  hierher  gestellten  Species  hat  Boheman  ausser  kleinen  Farbenab- 
weicbungen  eigentlich  keine  positiven  Unterschiede  genannt  und  sie 
bediirfon  daber  einer  griindlichen  Bearbeitung. 
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*21.  Laccoptera  manilensis  sp.  iiov. 

Subtriangularis,  convexa,  rufo-teptacea,  subopac-a,  auteiuiis  articulis 
.')  ultimis  pectoreque  macula  postiea  nlj-inque  nigris,  prothorace  in  disco 
Mibtiliter  aeiculato-punctato,  nigro  bimaciilato,  elytris  crebrc-,  interne 
si)bstriato-})unctatis  ct  bicarinulatis,  macula  subscutellari  comrauni  ma- 
culisque  sex  rotiindatis  in  singulo  nigris,  protecto  defiexo,  crebre  sat 
lurtiloT  punctate. — Long.  7-7.5  mm. 

Aberration  n.   nigripennis. 

Elytris  nigris.  protecto  maculis  duabus  rufescontib\is.  j)riina  baseos, 
secunda  in  medio. 

Luzox.  Province  of  Benguet,  Irisan  Eiver,  P.  I.  (R.  C.  McGregor 
collector). 

TA-pe  N'o.  G360  in  dcr  Entomologiscben  Sammlung  des  P)uroau  of 
Science,  Manila,  P.  I. 

Korpergestalt  von  L.  tredcciriipunctaftt  Fabr.,  aber  nach  hinten  etwas 
melir  verengt,  anf  den  Fliigcldecken  ohne  einen  geincini=chaftlichen 
kleinen  Hocker  in  der  Spitze  des  Basaldreieckes  und  durchweg  feiner 
punktiert,  nur  die  zwei  ersten  Punktreihen  sind  ziemlicli  regelniiissig, 
die  beiden  folgenden  scbon  sehr  gestort  und  die  iiln'igen  ganz  ver\yorren, 
auch  die  Zeicbnung  ist  abweichend,  namentlich  dadurch,  dass  die  vordere 
Eandmakel  und  die  daneben  liegende  Makel  3  nahe  der  Mitte  der  Scheibe 
gross  und  gerundet  sind;  L.  philipjnnensis  Boh.  ist  etwas  giiinzender 
als  die  vorliegende  Art,  auf  den  Pliigeldecken  ahnlich  punktiert  und  mit 
der  gleiclien  Zahl  scliwarzer  Flecken  gezeiclmet,  aber  das  Seitendach 
fallt  weniger  ab,  ist  weitlaufiger  und  viel  llacher  punktiert  und  neben 
der  Schulter,  sowie  zwischen  den  beiden  Eandmakeln  convex  aufge- 
trieben,  ausserdem  binter  der  zweiten  IMakcl  weniger  verengt  aber  ti'efer 
von  der  Scheibe  abgesetzt  und  die  erste  Eandnuikel  tritt  kaum  auC  das 
Dach  hinaus. 

Fltigeldecken  iu  den  Schultern  am  breitesten,  hiei'auf  allmahlich 
verengt  und  hinten  gemeinschaftlich  schmal  abgerundet;  auf  ihnen 
befinden  sich  zusammen  dreizehn  gerundete  schwarze  M'akeln,  eine 
gemeinschaftliche  vor  der  hochsten  Stelle  der  Decken,  breiter  als  lang, 
sowie  sechs  auf  jeder  Fliigeldecke.  Hiervon  liegt  Makel  1  auf  dem 
vorderen  Telle  der  Schulterbeule,  2  in  der  Seitengrnbe  vor  ein  drittel  der 
Liinge,  mit  dem  grossten  Telle  auf  dem  Seitendache,  3  und  4  bilden 
mit  ihr  eine  Schragreihe  nach  hinten  und  innen,  3  ist  gross,  iimen  von 
der  zweiten  Eippe  begrenzt,  oder  wenig  dariiber  hinwegreichend,  4  klein, 
auf  der  ersten  Eippe,  5  und  6  bilden  eine  weniger  schrage,  zuweilen 
fast  grade  Querreihe.  Makel  5  befindet  sich  unmittelbar  vor  zwei  drittel 
der  Liinge  auf  dem  Dache  und  reicht  nur  wenig  auf  die  Scheibe  hinauf, 
6  zwischen  der  zweiten  Eippe  und  der  Naht. 

Offer  verbindet  sich  Makel  3  mit  4';  iiusserst  selten  (Herr  Schultze 
fand  unter  Hunderten  von  Exemplaren  nur  ein  Stiick)  sind  die  Fltigel- 
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ck'ckeii  sclnvarz,  eine  grosse,  zioinlic-li  (Ireieekige  ^lakel  in  ihv  Seluilterocke, 
sowie  (ler  Kauin  des  DcU-hes  zwischon  den  Norinahnakeln  '-i  und  5 
lotbraun.  (ab.  nujripentus). 

Zwoi  ahnlic'lien  Arton  von  Xicderliindisc-li  Ostindicn  schcinen  ehenfalls 
unl)okannt  zu  sein : 
■1-2.  Laccoptera  insulana  sp.  nov. 

Ereviter  ovalis,  Loiivcxa,  testacea,  nitidula,  antcnnis  articulis  o  ultiiiiis 
pcctoreque  utrinque  macula  postica  nigris,  protliorace  disco  obsolete 
rcguloso-punetato,  nigro-biniaculato,  elytri.s  erebre  et  fortitei'  [)unctato- 
striatis,  iiigosis,  nigro-irroratis,  protecto  crebe  rngoso,  nigro-biiiiaculato. 
Long.  7  mm. 

Insula  Wktta,  Xiederliindisch  Ostindien  Ai)ril,  l!»iil. 

Diese  Art  von  der  icli  J'iinf  p]xemplar  von  llen-n  llauptinann  Closer 
erliielt,  und  noch  andere  sah,  liisst  sich  mil  der  mir  unl)ekannten  senlp- 
turaia  Boh.,  aus  Celebes  nicht  vereinigen,  weil  die  drei  Gruben  an  der 
Basis  der  Fliigeldecken,  die  Bolieman  ausfiihrlich  bescbreibt,  niebt 
vorhanden  sind,  und  die  Korperform  und  die  Zeiehnung  abwcicbt. 

Der  Umriss  ist  langlich  oval,  indem  die  Fliigeldecken  an  der  Basis  nur 
miissig  breiter  sind  als  der  Thorax,  sich  im  ersten  Viertel  etwas  erweitern, 
dahinter  gradlinig  und  sehr  wenig  verschmalern,  und  erst  im  letzten 
Drittel  starker  gerundet-verengt  und  hinten  breit  abgenmdet  sind. 
Auf  der  Scbeibe  sind  sie  stark  in  Reihen  punktiert,  die  an  einigen  Stellen 
durch  Querrunzeln  gestort  werden,  welche  die  sehr  schmalen,  erhohten 
Zwischenstreifen  verbinden.  Das  Seitendach  ist  dicht  querrunzelig,  ohne 
dcutlich  hervortretende  Punkte. 

Hell  rotlich  gelbbraun,  das  Seitendach  gelljlicli,  die  beiden  scbwarzen 
]\rakeln  des  Thorax  ziemlich  gross,  auf  jeder  Decke  sind  funf  regelmassige 
Makeln,  zwei  auf  dem  Seitendache,  gross  und  drei  vor  der  Mitte  der 
Scheibe,  kleiner.  Die  erste  Daclnnakel  liegt  bald  hinter  der  Schulterecke 
am  Seitenrande,  ist  dreieckig,  nach  innen  zugespitzt,  und  erreieht  bier 
die  lOte  Punktreihe  vor  der  normalcn  tiefen  Grube.  Uber  dieser  liegt 
zwisehen  der  Oten  und  6ten  Beihe  die  dritte  Scheibenmakcl,  die 
gewohnlich  etwas  breiter  als  lang  ist.  Die  beiden  andern  Scheibenmakeln 
sind  gerundet,  1  vor  der  Schulterbeule,  'i.  vor  der  Spitze  des  Basal drei- 
eckes.  in  der  Kegel  frei.  Ausserdem  ist  die  Scheibe  hinter  der  Mitte 
unregelmiissig  mit  kleinen  scbwarzen  Flecken  bestreut,  die  aus .  der 
Vereinigung  von  2  bis  3  schwarz  gefarbten  Punkten  entstehen,  audi  der 
Spitzenvvinkel  ist  mehr  oder  weniger  breit  schwarz.  Die  zweite  Dach- 
makel  liegt  normal,  reich  voni  Seitenrande  bis  zum  lOten  Punktstreifen 
und  ist  meist  viereckig. 
23.  Laccoptera  fallax  sp.  nov. 

Subfoiumlaia,  convexa.  rufo-testacea,  niti(hda,  protecto  flavescente, 
antennis  articulis  5  ultiniis  et  plerum<iue  maculis  duabus  metasterni 
nigris;  protliorace  disco  sublaevi,  nigro-biniaculatu,  elytris  in  disco  erebre 
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et  fortiter  puiictato-slriaiis,  iiiaculis  parvis  cerciter  23  signatis,  protecto 
fortiter  rugoso-punctato,  maculis  duabus  magnis  nigris,  postica  in  discum 
nonniliil  excurrente. — Long.  8  mm. 

Insula  Larat  vel  Tenij[ber  Niederlaiulisch  Ostindien  (Moser). 

Der  vorigen  sehr  iilinlich  und  nahe  verwandt,  jedoch  breiter  gebaut 
imd  an  den  Seiten  mehr  gerundet,  die  Scheibe  des  Thorax  fast  glatt, 
das  Seitendach  dagegen  stark  mid  tief  runzelig  punktiert  und  die  zweitc 
Makel  desselben  bis  in  die  9te  Punktreihe  reichend  und  auf  dem  letzten 
Zwischenstreifen  naeh  vorn  ausgezogen.  Die  drei  ersten  Scheibenflecke 
sind  ahnlich,  nur  licgt  der  erste  mehr  auf  der  Schulterbeule  und  weiter 
von  der  Basis  entfernt,  dahinter  befinden  sich  noeh  aeht  kleine  schwarze 
Flecken :  zwei  in  der  Mitte  neben  einander,  drei  hinter  derselben  und  drei 
auf  dem  Abfalle  zur  Spitze.     Diesc  selbst  ist  ebenfalls  schwarz. 

24.  Metrioxa  TRiviTTATA  Fabr.,  Syst.  Elevith.   (1801)    1,  397. 
Wurde  auch  von  Herrn  Eibbe  bei  Manila  hiiufig  gefangen. 
Luzon,  Manila,  P.  I.  (304  W.  SchuUze). 

25.  Promecotheca  cusixngi  Baly,  Cat.  Hispid.    (1858)    88. 

Da  die  Farbung  der  hellen  Hispineu  oft  erheblich  variirt,  recline  ich 
das  vorliegende  S  noch  zu  dieser  Art.  Es  ist  8  mm.  lang,  rostrot;, 
Fliigeldecken  blassbraunlich  gelb,  die  letzten  drei  bis  vier  Flihlerglieder 
sehwiirzlich.  Alle  aclit  Punktreihen  der  Fliigeldecken  sind  durchaus 
regelmassig,  nur  scliiebt  sich  zwischen  Eeihe  5  und  6  vor  der  Mitte  noch 
eine  iiberzahlige  Peilie,  die  auf  der  Schulterbeule  beginnt.  Der  Zahn 
an  den  vier  Vorderschenkeln  ist  klein,  breit,  stumpf,  der  an  den  langen 
Hinterschenkeln  grosser,  spitz,  und  bedingt  eine  ziemlich  tiefe,  bogen- 
formige  Ausrandung  in  den  Hinterschienen. 

Luzon,  Manila,  P.  I.   (2448  C.  S.  Banks). 

*26.  Agonia  vandepolli  Gestro,  Ann.  Mus.  Genova    (1877)    38,  120. 

Ein  Exemplar;  heller  als  normal  gefiirbt,  der  Bauch  einfarbig  rostrot, 
die  Fliigeldecken  an  der  Spitze  mit  einem  kleinen  schwarzlichen  Wischc. 
Tnnen  sind  die  beiden  ersten  Flihlerglieder  rotlich. 

Luzon,  Manila,  P.  L  (2G21  C.  S.  Banlcs). 

27.  Dactylispa   clauophora   Giier.,   Rev.   Zbol.    (1841),    7. 
Luzon,  Manila,  P.   [.   (2i;)8  11'.  SchuJlze).     . 

II.    COCCINELLIDEN. 

*28.  Epilachna  pusillanima  Muls.,  Spec.    (1851),  784. 

Luzon,  Manila,  P.  I.  (248  C.  ^'.  Banks). 
29.  Epilachna  vigixtiocto-punctata  Fabr.,  Syst.  Ent.    (1775),  84. 

Luzon,  Manila,  P.  I.  (223G  C.  S.  Banks). 
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30.  ITarmoxia   octo-maculata    Fabr.,   Spec.    Ins.    (17S1).    1,    97.    und   dorcn    ah. 
PiiiLirpiNENSis  Muls. 

Luzox,  Maniln.   1'.    I.   (137(1  and  .-^874,  11'.  Schultze). 
*31.  TiiEA  CINCTA   Fabr.,  Ent.  Syst.,  Suppl.    (1798),  77. 

Luzon,  Manila,,  P.  I.  (.2137  W.  Schultze). 
*:?2.  CoELOPHORA  vidua  Mills.,  Spec.    (1851),  393. 

Xar.  ?  1  Exemplar  in  der  Fiirbung  mit  Synia  melanarui  Muls.,  iibor- 
L'instininiend  :  Oberseite  schwarz,  gliinzeud,  der  Mund  und  ein  feincr  Sauin 
des  Kopi'&cliildes,  ein  uicht  breiter  Saum  in  den  Vorderecken  des  Thorax 
(voni  inneren  Augenrande  bis  zur  Mitte  des  Seitenrandes  reichend) 
nebst  Fiihlern,  Beinen  und  der  Unterseite  (die  Epii)leuren  der  Fliigel- 
decken  ausgenoimnen )  rotlich  gelbbraun.  Die  Punktierung  der  Oljerseite 
ist  feiner  wie  in  der  t\-pischen  vidua. 

Luzox,  Manila,  P.  I.,  (TT)-:^  ir.  Schultze). 
*33.  Coelophora  personata  .sp.  nov. 

Sublieniisphau-iea,  nigra,  nitida,  fronte  utrinque  tarsisque  testaceis, 
protliorace  subtilius  punetato,  limbo  angusto  apicali  maculaque  magna 
laterali  albides,  elvtri?  coccineis,  macula  rotunda  subhumerali,  fascia 
communi  pone  medium  limboqiie  suturali  utrinque  abbreviato  nigris. 

Mas:  capite  albido,  pedibus  anticis  testaceis.     Long.  4-5.5  mm. 

Luzon,  Manila,  P.  L  {C.  S.  Banks  collector). 

Type  No.  2678  in  der  Entomologischen  Sammlung  des  Bureau  of 
Science,  Manila,  P.  L 

An  der  Zeiclinung  der  Fliigeldecken  sofort  zu  erkennen.  Dieselben 
sind  lebhaft  und  gliinzend  geblich  rot  gefarbt,  eine  runde  Makel  nahe 
der  Basis  an  der  Innenseite  der  Sclmlterbeule,  eine  gemeinschaftliche 
Querbinde  hinter  der  Mitte  sowie  ein  Nabt-  und  oft  auch  ein  Seitensaum 
schwarz.  Die  Querbinde  ist  gerade,  ziemlich  von  gleicher  Starke  und 
dehnt  sich  bis  zum  Seitenrande  aus,  seltener  erreicht  sie  denselben 
nicht  ganz.  Mit  ihr  ist  der  jSTahtsaum  verbunden,  der  sich  voni,  nahe 
dem  Schildchen,  teilt  und  jederseits  etwas  von  der  Naht  entfernt;  jeder 
Ast  bleibt  von  der  Basis  und  der  Schultermakel  ungefahr  gleichweit 
getrennt.  Der  Seitensaum  ist  rot-,  oder  pechbraun  und  reicht  von  der 
Basis  bis  neben,  oder  wenig  hinter  die  Querbinde. 

Taster  und  Fiihler  rotlich  gelbbraun,  Kopf  beim  S  weisslich,  beim 
9  schwarz,  Yorderrand  der  Oberlippe  und  eine  Langsmakel  der  Stirn 
jederseits  rotlich  gelbbraun.  Thorax  schwarz,  ein  Saum  des  Vorder- 
randes  und  eine  damit  verbundene  grosse  Makel  in  den  Vorderecken, 
innen  bogenforming  ausgerandet  und  hinten  genmdet,  nicht  ganz  die 
Basis  erreichend,  gelblich  weiss.  Schildchen  schwarz,  in  der  Mitte  oft 
rotlich  durchscheinend.  Unterseite  und  Beine  schwarz,  Epipleuren  der 
Fliigeldecken,  Seiten  der  Vorderbnist  und  des  Bauclies  nebst  der  Tarsen 
(beim  $  auch  die  Yorderbeine)  rotlich  gelbbraun.  Epimeren  der  Mittel- 
und  Hinterbrust  gelb. 
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*M.  Coelophora  schultzei  n]>.  imv. 

Sul)lu"inisj)]ia'ru'a,  diiule  I'lilva.  nitidn,  froiite,  hitcrihus  ])rolh()raci< 
^ittisque  12  eljtroriiin,  1,  2,  2,  1  collocatis,  all)iilis.      I.ono-.  :^  nun. 

Luzon,  ]\Ianila,  P.  I.  (0.  *S'.  Banhs  collector). 

Von  den  sechs  gelblich  weisscn  Tro])fen  jedei-  Fliijieldcckc  iicgeii 
drei.  niiinlicli  1,  2,  4,  in  einera  Bogen  hinter  einander  innciu  die  andern 
drei  in  einem  sclnviicheren  Bogen  am  Seitenrande,  die  inneren  sind 
kleiner,  die  ausseren  grosser.  Der  erste  Tropfen  befindet  sich  an  der 
Basis  nahe  dem  Schildchen,  der  zweite  viel  weiter  von  der  Naht  abge- 
riickt  in  ein  drittel  der  Lange,  etwas  schrag  nacli  hinten  inid  innen  von 
;i,  welcher  unniittelbar  am  Seitenrande  liegt  und  schwacli  quer  ist. 
Tropfen  -i  und  5  bilden  mit  dem  entspreehenden  Tropfen  der  anderen 
Decke  cine  grade  oder  nacli  vorn  leicht  convexe  Querreihe  wenig  hinter 
der  i\Iitte,  6,  in  der  Spitze,  ist  der  grosste  von  alien.  Am  Thorax  ist 
nngefahr  das  aussere  Viertel  gelblich  weiss  gefarbt. 

Es  macht  mir  besonderes  Ycrgniigen,  diese  hiibsche  Art   ITerrn    W. 
Schultze  in  ]\Ianila  widmen  zu  konnen. 
35.  Chilomenes  sexmaculatus  Fabr..  Spec.  Ins.   (1781)    1,  90. 

Luzox,  ^lanila,  P.  I.  (264  ^Y.  Schultze). 

'Mi.  Heteraspis  billardieri  Crotch,  List  Cocciiip).    (IS71),  0;    {retirulato  Fabr.) 
Syst.  Eleiit.   (1801),  1,  362. 

Luzon,  Manila,  P.  I.  (2087  IF.  Schultze). 
37.  Syxoxycha  GRA^"DIS  Thvinb.,  Nov.  Ins.  Spec.   (1781),  12. 

Luzon,  Manila,  P.  I.  (2136  W.  Schultze). 
*38.  Verania  nigrilabris  Muls.,  Monogr.  Coccin.    (1866),  73. 

Yar.  ?  Die  Oberlijjpe  ist  nicht  schwarz,  sondem  liell  gefarbt  wie  der 
ganze  Korper,  der  Bauch  niir  in  der  j\[itte  der  ersten  Segmente  dimkler, 
gebraunt. 

Luzon,  Manila,  P.  I.  (266  P.  L.  StangJ). 
*39.  Chilocorus  cerberus  MuIs.,  Opusc.   (1856),  148. 

Luzon,  Manila,  P.  I.   (1356  C.  S.  Banks). 
*40.  Bbumus  suTTURALis  Fabr.,  Ent.  Syst.,  Suppl.    (1793),  78. 

Luzon,  Manila,  P.  I.  (3765  C.  S.  Banks). 
*41.  Cryptogonus  orbiculus   Gyllli.,   Schonli.,   Synon.    Ins.    (ISDS),    1,   2,   205. 

Luzon,  Manila,  P.  T.   (4738  C.  S.  Banl-s). 
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THE  PEARL  FISHERY  OF  BANTAYAN.' 


Bv  Lawrence  E.  Griffi.v.- 


Tlie  Island  of  Baiitayan  lies  between  the  northern  ends  of  Xegros 
and  Cebu,  at  the  head  of  the  Tanon  Channel.  It  is  about  11  kilometers 
wide  and  18  kilometers  long.  A.  string  of  islets,  sometimes  called  the 
Don  Islands,  stretches  13  or  14  kilometers  from  its  southwestern  corner 
toward  Xegros.  A  single  islet  is  located  about  13  kilometers  north  of 
the  outermost  of  the  Dons.  These  islands,  Bantayan  on  the  east,  the 
Dons  on  the  south,  and  tlie  last  islet  to  the  northwest,  bound  a  shoal 
about  2G0  square  kilometers  in  area.  On  the  east  and  south  of  Bantayan, 
and  south  of  the  Dons,  the  shallow  water  extends  for  from  :^  to  2  kilo- 
meters and  then  gradually  deepens.  At  only  one  point,  Santa  Fe,  on 
the  southeast  corner  of  Bantayan,  does  the  water  deepen  suddenly.  This' 
is  the  only  place  where  large  boats  can  come  to  within  half  a  kilo- 
meter of  the  main  island.  Almost  all  the  small  islands  are  inhabited, 
but  their  total  population  being  is  not  much  more  than  1,000 ;  that  of 
Bantayan  Island  is  over  37,000. 

The  islands  are  formed  entirely  of  coral,  all  except  Bantayan  being 
flat,  with  an  elevation  not  exceeding  5  meters.  Curiously  enough,  the 
outermost  of  the  Dons,  Lipayran,  is  densely  covered  with  virgin  forest 
of  iirst-group  woods ;  the  other  islands  have  few  trees  except  the  coconut. 

The  passages  between  the  Don  Islands  are  all  shallow,  except  between 

*  Contribution  from  tlie  Biological  Laboratory,  Bureau  of  Science,  Manila,  P.  L 
-Associate  professor  of  zoology,  Philippine  Medical  School,  ^fanila.  P.  T. 
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the  last  two,  Doong  aiul  Li|);iy!ii';iii.  wlici-c  the  cluinncl  is  at  k-asl  I 
fathoms  deo]).  At  the  rise  and  fall  of  cvciy  tide,  the  water  pours 
thrmigli  these  i)assages,  at  one  phu-e  making  whii-lpools  whieh  arc  miu-li 
feared  by  tlie  pearl  divers  and  fisliei'men.  A  strong  current  sweeps 
over  the  entire  shoal. 

During  tlu'  numths  of  May,  .lunc,  .\o\cnd)er,  and  Deceinher.  when 
usually  the  winds  are  light  and  calms  ])revail,  the  water  is  so  clear  that 
the  bottom  can  |)lainly  be  seen  in  eight  fathoms.  At  such  times  the 
divers  tioat  around  over  the  shoal  looking,  for  ])earl  shells.  There  is 
nothing  liere  tliat  can  be  called  a  ])earl  l)ank,  such  as  is  found  near 
^lindanao,  Jolo.  or  Ceylon,  'i'he  jiear!  shells  are  scattered  singly  over 
the  sandy  bottom,  and  it  is  a  i-are  ocurrence  for  a  diver  to  be  so  fortunate 
as  to  find  half  a  dozen  shells  in  a  day's  search  ;  he  is  generally  satisfied 
with  one  or  two  shells  in  a  day.  As  a  compensation  for  the  small  nuiid)i'r 
of  shells,  the  number  of  pearls  found  is  piojioi-tionally  veiv  Ingli  aiul 
their  quality  good. 

Oiu'  |)eail  fouiul  tliis  yeai-  was  valued  at  SOO  pesos  (4(M»  dollars  United  States 
currency)  :  others,  worth  from  200  to  500  pesos  (100  to  250  dollars  United  States 
ciurency)  have  not  been  rare.  One  of  the  Bantayan  pearls  was  sold  in  C'ebu 
about  three  years  ago  for  800  pesos  (400  dollars  United  States  currency).  The 
mother-of-pearl  gathered  at  Bantayan  and  disposed  of  to  the  local  dealers  for  tlie 
year  1!)0S  was  woith  1,548  pesos  (774  dollars).  The  pearls  bought  by  the  same 
dealers  during  this  period  were  wortli  4,584  pesos  and  50  centavos  (2.292  dollars 
and  25  cents  United  States  currency).  The  presidente  of  Bantayan  estimate.s  that 
mother-of-pearl  and  pearls  of  about  half  this  value  are  sold  in  such  a  way  that 
there  is  no  record  of  them.  The  total  value  of  the  pearl  fisheries  at  this  place  is 
then  not  far  from  9,000  pesos  (4,500  dollars  United  States  currency)  per  annum. 
The  competition  among  the  local  Chinamen  is  so  great  that  the  prices  for  shell  are 
almost   equal   to  those  jiaid   in   Ccbu. 

The  shells  are  generally  second  grade  in  size,  but  of  good  quality. 
The  search  for  them  during  the  favorable  season  is  so  keen  that  the 
full-grown  oysters  have  nearly  all  been  gathered.  If  the  shoal  were 
smaller  or  the  season  longer,  the  ])eai'l  oyster  would  have  disa])])eared 
long  ago  from  this  place. 

The  municipal  council  recently  has  passed  an  ordinance  regulating 
the  size  of  shells  which  may  legally  be  taken.  While  this  is  the  proper 
thing  for  the  council  to  do,  it  is  doubtful  if  the  ordinance  will  have 
the  slightest  effect  upon  the  pearl  fishery. 

This  pearl  fishery  of  Bantayan  is  illustrative  of  many  native  Philip- 
pine industries:  while  collectively  bringing  considerable  money  ijito  the 
municipality  and  increasing  to  that  extent  the  income  of  a  part  of  the 
population,  there  is  not  the  slightest  chaiice  of  its  attracting  capital  to 
Bantayan  or  of  its  being  expanded  by  any  modern  method  of  working. 
However,  Bantayan  seems  to  be  an   ideal   jilace  for  exi)eriments   in   the 
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artitit-ial  ciiltiiii'  ol  pearl  ovsU'is.  ll  a  inactiial  iiu'lliod  '  ol  rearing 
the  vounif  oysters  through  the  hir\al  period  to  tlie  time  when  tliev  set- 
th^  upon  the  bottom,  and  also  for  planting  them  over  this  great  shoal 
could  he  discovered,  the  value  of  the  Bantayan  j)earl  fishery  would  he 
multiplied  many  hundred  times,  foi'  every  ])art  of  the  shoal  seems  e(|aally 
adapted  to  the  needs  of  the  oyster. 

The  pearl  hutlon  factories  of  the  United  States  for  many  ycais  have 
heen  using  the  shells  of  clams  found  in  the  ilississij)pi  River  and  its 
tributaries.  These,  <ince  so  numerous,  are  reduced  now  to  such  an  extent 
that  the  industry  is  in  danger  of  e.vtinetion.  A  knowledge  of  these 
facts  led  l*rof.  W.  ('.  Curtis  in  l.S!)S  to  commence  a  study  of  the  develop- 
ment of  the  clams  aiul  to  experiment  in  rearing  llieiii  under  artificial 
conditions.  Later  he  was  joined  in  this  work  hy  Prof.  George  Lefevre. 
The  ex])eriments  have  reached  a  stage  whefe  they  promise  success,  and 
lately  the  United  States  Fish  Commission  has  huilt  a  laboratory  on  the 
upper  Mississi])j)i  to  enable  these  two  men  to  carry  on  their  ex])ei'iments 
on  a  larger  scale. 

We  have  similar  conditions  affecting  the  peail  fisheries  in  the  Philip- 
pines. Pearl  sliells  are  found  in  limited  numbers  in  nearly  all  i)arts  of 
the  Archipelago.  They  are  of  a  finer  ([uality  than  the  Ceylon  or  iVrsian 
shells,  and  consequently  available  for  an  immense  variety  of  uses.  All 
requisites  for  the  growth  of  the  oyster  seem  to  be  favorable,  excepting 
.><onie  condition  affecting  the  young  at  the  time  when  they  cease  swimming 
and  settle  down.  If  a  practical  means  of  ai-tificial  planting  could  be 
introduced  such  as  is  now  employed  in  Ceylon,  the  shores  of  the  Phil- 
ipjjine  Islands  could  be  lined  with  peail. 

The  food  fisheries  of  Bantayan  are  second  in  the  Philippines,  ranking 
next  to  those  of  Zand>oanga.  The  \alue  of  the  lishes  disposed  of  to 
dealers  (probably  for  ex])ort)  during  1908  was  18,250  pesos  (9,12o 
dollars  United  States  currency).  Boats  come  here  from  Cebu,  Xegros, 
and  even  Panay,  to  take  cargoes  of  dried  or  pickled  fish.  At  present 
there  ai-e  ."580  fish  traps  licensed  by  the  municipality.  In  additioji,  large 
quantities  of  dried  Holuthurians  (trepang,  Beche  de  mer)  are  prepared 
here,  the  export  sales  for  last  year  amounting  to  '.i,277  ])esos*and  11 
centavos  {1,();58  dollars  and  5(5  cents  United  States  currency).  This 
figure  can  be  raised  very  consideral)ly  by  increased  industry  on  the  part 
of  the  Bantayanos. 

'  One  practical  iiieasuic  would  be  tlie  complete  closiii<^  of  this  l)e(l.  or  at  least 
half  of  it.  for  three  years,  so  that  there  will  be  enoujih  mature  oysters  left  to 
rei)(>[)ulate  it,  and  '"clutcli,"  i.  e..  dead  coral,  rocks,  old  shells,  etc..  should  be 
scattered  over  the  bottom  sr)  that  the  younfj;  may  have  material  to  which  they 
can  attach.  In  this  way  tlic  bed  could  be  nuule  iiiiuli  more  productive  than 
when    first   opened. 
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THE  PHILIPPLNE  ISLANDS,  WITH   NOTES  ON  THE 

TRANSPORTING  OF  LIVE  FISH  LONG 

DISTANCES. 


Bv  Alvin  Seale. 


(From    the  Section  of  Fisheries,   Biological  Laboratory,   Bureau   of  Science, 

Manila,   P.   I.) 


Ill  April,  1907,  I  was  authorized  by  the  Insular  Government  to  secure 
and  bring  to  the  Philippine  Islands  a  shipment  of  live  large-mouthed 
black  bass  [Micropterns  salmoides  (Lacepede)].  One  hundred  and 
seventy-five  fingerlings,  alive  and  in  good  condition,  were  secured  at 
Folsom,  California,  upon  the  payment  of  a  fee  to  the  California  State 
Fish  Commission.  Permission  was  secured  from  the  United  States 
Army  Transport  Service  to  ship  the  fish  on  the  transport  Sherman,  and 
the  success  of  this  enterprise  was  due  largely  to  the  interest  of  both  officers 
and  men  of  that  ship. 

A  small  motor,  driven  by  the  electric  current  of  the  ship,  was 
installed  on  the  mess  deck.  An  iron  boiler,  capacity  265  liters,  was 
secured  from  the  transport  as  an  air  reservoir,  and  a  small  air  pump 
was  connected  with  the  boiler.  A  system  of  rubber  pipes  conducted  the 
air  from  the  boiler  to  the  bottom  of  the  cans  in  which  the  fish  were  earned 
and  by  working  the  motor  only  a  short  time  sufficient  air  could  be  pumped 
into  the  reservoir  to  circulate  through  each  can  for  four  hours,  the 
advantage  of  the  reservoir  being  to  maintain  an  even  pressure  and 
allow  the  air  to  cool.  By  means  of  a  pipe,  cold  water  could  be  kept 
running  over  the  reservoir,  which  was  also  arranged  so  that  ice  could 
easily  be  packed  around  it.^     The  end  of  each  of  the  rubber  pipes  leading 

*A  system  of  cold-water  coils  inside  the  reservoir  would  perhaps  be  a  better, 
but  more  expensive  method. 
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into  the  cans  was  drawn  to  a  ven   minute  point  !^o  that  thr  air  simply 
Lnhhlod  u])  throuoU  the  water  in  a  veiT  small  stream.      (See  fio'.  1.) 


Pic.  1.— Apparatus  Used  in  Transporting  Black  Bass  to  tuk  Philippine  Islands. 

Wiu'U  I'ventliinii-  Avas  ready,  the  fish  were  placed  in  six  38-liter  milk 
cans  wliidi  had  previously  heen  scalded  and  cleaned;  about  twenty-nine 
fish  being  allotted  to  each  can.  The  temperature  of  the  Spring  Valley 
water  in  which  tlie  fish  started  was  11°  ;  that  of  the  air.  l(i°  :  and  of  the 
sea-water,  14°. 

We  sailed  from  San  Francisco  April  5.  l!)or.  The  next  morning, 
while  washing  down  decks,  a  sailor  carelessly  allowed  some  salt  water 
to  ran  into  one  can  and  fourteen  of  the  fish  therein  were  dead  before 
we  discovered  the  cause.  However,  not  another  fish  Avas  lost  until  we 
reached  tlouolulu.  The  second  da,v  out,  food  in  the  fonu  of  hard- 
boiled  eggs,  was  ofl^ered  the  fish,  but  they  would  not  eat.  In  the  mean- 
time tlie  temperature  of  the  water  in  the  cans  had  been  increased 
gradually  to  'iV,  the  air  was  ■^(i°,  and  the  sea  water  •r)°.o. 

When  the  transport  coaled  at  Honolulu,  despite  all  efiiorts  to  prevent  it, 
more  or  less-  coal  dust  sifted  into  the  cans,  and  six  fish  died  during  the 
two  (lavs*  stay  at  that  port.  The  remaining  fish  were  alive  when  we 
reached  Manila,  May  4,  twenty-eight  days  after  starting  from  San 
Francisco. 

When  we  were  two  days  out  fi'om  Honolulu  the  fish  began  to  eat. 
I'hey  were  fed  on  chopped  craljs  secured  from  the  cold  storage  on  the  ship. 
They  Avere  given  a  small  amount  of  food  once  a  day,  and  they  ate  greedily. 
Shrimps  were  substituted  occasionally  for  crabs. 

A  large  pailful  of  water  was  taken  from  each  can  e\ery  day  and 
replaced  by  one  of  fresh  water  from  the  ship's  reservoir.  On  every 
third  day  each  can,  after  the  fish  were  })Oured  into  another,  was  thor- 
oughly cleaned  and  scalded  in  order  to  prevent  the  growth  of  fungus; 
and  every  morning  and  evening  the  excreta  and  refuse  in  the  bottom 
of  the  cans  were  siphoned  out  with  a  ral)l)er  ])ipe  18  millimeters  in 
diameter.     After   leaving    Honolulu    the   temperature   of   the    water   in 
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tlu'  cans  was  l<c'i)l  al  alioiit  'il"'  until  within  two  day.-  of  Manila,  when 
it  was  increased  <;radiially  to  '^1)^.  When  \\v  arrived  in  ^fanila  the 
temperature  ot"  the  water  in  the  cans  was  '^'.')  ,  that  of  the  air  was  "2!)  . 
and  of  tlie  sea  water  "^H". 

The  fish  had  to  he  transported  \'vi)\\\  Manila  to  l>auupan  liy  rail,  a 
distance  of  !!);{  kilometers,  and  thenee  I'iO  kilometers  overland  to 
Ha^iiio,  a  mountain  town  in  thi'  Province  of  Beniiuet.  This  was  the 
most  difficult  part  of  the  trip,  hut  it  was  accoin])lishe(l  in  two  days, 
with  the  loss  of  hut  one  tisli.  The  temperature  of  tlie  watei'  was  lowered 
considerably  durini;  the  last  sta»>,es  of  the  trip  to  Hairuio,  at.whicli 
place  tlie  fish  were  planted  in  three  distinct  spots:  One  lot  in  the  small 
lake  near  the  Hotel  Pines,  another  in  a  deep  jmol  in  the  Trinidad  Hixcr. 
an<l  a  third  in  the  lai'>re  Trinidad  Laki'.      (See  diagram.  fi<>".  No.  'L) 

In  December,  1905).  I  visited  the  |)laces  where  these'  fish  had  heen 
planted,  and  found  that  those  placed  in  the  small  lake  near  the  Hotel 
Pini's  hatl  es(a])ed  early  in  the  year;  Jiotliini;.'  was  seen  or  heard  of  those 
planted  in  Trinidad  Piver,  hut  a  tale  was  current  of  the  capture  of 
some  large  fish  by  the  natives.  The  bass  planted  in  Trinidad  Lake 
had  flourished  and  multiplied  excetMlingly  well.  A  short  trial  WMth  a 
fly  gave  sufficient  proof  that  the  lake  was  well  stocked,  as  not  only  one 
of  the  original  fish,  i)Ut  also  one  of  the  ofl'spring  was  hooked  ;  the  latter 
(.see  Plate  I)  was  1I)(I  millimeters  loiiu  and  the  parent  Hsli  was  almost 
twice  this  length. 

During  February  of  the  past  year  the  small  artificial  lake  in  front 
Of  the  Hotel  Pines  at  Baguio  was  transformed  into  a  good  spawning 
pond  by  raising  its  walls,  putting  in  concrete  gates,  and  adding  several 
loads  of  gravel  for  spawning  beds.  Twelve  large  bass  caught  in  Tri- 
nidad Lake  with  a  fly  hook  were  transferred  to  this  breeding  pond  on 
February  'io.  By  May  4  tliey  had  spawned  and  there  were  hundreds 
of  young  bass  in  the  pond,  many  of  these  have  since  been  planted  in 
other  places,  and  some  large  Ijass  were  placed  in  Cayman  Lake  at  Los 
Baiios,  Laguna  Province.  It  is  now  an  assured  fact  that  people  who  live 
far  inland  may  have  this  most  desiral)le  addition  to  their  diet,  and  for 
those  who  care  for  it  tliei-f>  is  the  pleasure  and  exeiteineiit  of  anirling  foi- 
this  noble  game  fish. 

Ti{.\xs!-i:i;i;i\(j  Mosc^urro-K.vTixc;  i-isii. 

In  the  year  liX).!  I  was  authorized  by  the  Government  of  the  Hawaiian 
Islands  to  secuie  and  bring  to  Honolulu  a  shipment  of  live  top  minnow's, 
Fiindnlus  hctcrocliltis  (Linn.),  Gaiiihusui  affiiiis  (B.  &  G.)  and  MnlJienrsi/i 
Idfipinna  La  8.  to  assist  in  ridding  that  place  of  the  ]>est  of  mos(|uitoes. 
These  fishes  belong  to  the  family  Poeriliida'  and  are  found  in  the  southern 
Ignited  States.  They  feed  almost  exclusively  on  the  eggs  and  young  of 
the    mosquito.     Fifteen    hundred    dollars    Tnited    States    currency    was 
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Fig.  2.-^Diageam  of  Baguio  and  Vicinity,  Showing  Location  of  Bass  Ponds. 
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provided  b\-  tlie  Territorial  legislature  for  this  veiitui'e.  The  tish  were 
secured  at  Seabrook,  Texas,  and  two  weekvS  were  spent  in  experimenting 
on  conditions  under  which  they  could  l)e  transported  through  this  long 
distance.  It  was  proved  that  they  could  not  successfully  be  iced  and 
carried  at  a  low  tenii)erature,  a  method  which  is  usually  most  satisfactory, 
but  that  at  a  teinpei'ature  of  ?3°  they  could  l)e  kejtt  in  ordinary  milk 
cans  with  but  little  trouble. 

On  September  4,  1905,  I  left  Seabrook.  Texas,  for  Honolulu,  with 
six  38-liter  milk  cans  and  75  top  minnows  in  each  can.  By  adhering 
to  the  following  routine,  but  little  difficulty  was  experienced  in  the 
transportation  of  the  fish.  At  8  o'clock  in  the  morning  the  fish  were 
fed  sparingly  on  prepared  fish  food,  finely  ground  liver  or  hard-Ijoiled 
eggs;-  at  9.30  half  the  water  in  each  can  was  siphoned  from  the  bottom, 
thus  cleaning  out  the  can  and  removing  all  uneaten  food  and  excre- 
ment, and  an  equal  amount  of  fresh  water  was  added.  At  noon,  all 
the  cans  were  aerated  by  means  of  a  large  bicycle,  pump,  a  sponge 
being  tied  over  the  hose  to  separate  the  air  into  fine  particles.  At 
4  o'clock  in  the  afternoon  8  liters  of  water  were  siphoned  from  the 
bottom  of  the  cans  and  fresh  water  added;  and  late  in  the  evening 
the  cans  were  again  aerated.  At  each  place  where  the  water  was  changed 
it  was  first  tested  by  placing  two  fresh  fish  in  a  bucket  containing  the 
new  water  at  the  proper  temperature. 

Twelve  fish  died  between  Galveston,  Texas,  and  San  Francisco,  Cali- 
fornia, and  fifteen  between  San  Francisco  and  Honolulu.  I  landed  in 
Honolulu  from  the  steamship  Alameda  on  September  15,  1905,  after  a 
twelve  days'  trip  from  Texas.  Only  27  of  the  450  fish  were  lost.  They 
were  in  good  condition  when  they  arrived  and  were  at  once  transplanted 
to  small  breeding  ponds  which  had  already  been  prepared  for  them, 
and  they  at  once  began  work  on  the  mosquito  larvae.  There  was  but 
0.56°  difference  between  the  natural  temperature  of  the  Avater  at  Sea- 
brook and  that  at  Honolulu. 

At  the  present  time,  these  fish  have  multiplied  to  such  an  extent  that 
there  are  now  several  hundred  thousand  of  them  and  they  have  been 
distributed  to  all  the  large  islands  and  have  very  perceptibly  diminished 
the  mosquito  pest,  as  is  evidence  by  the  following  statement  quoted 
from  a  letter  from  the  governor  of  Hawaii  written  on  May  23,- 1910 : 

*  *  *  I  am  glad  to  state  that  top  minnows  have  been  a  decided  success 
here.  Thej'  were  introduced,  I  believe,  about  six  years  or  so  ago,  and  have  been 
placed  in  all  the  difTerent  districts  of  this  island  and  in  a  number  of  places  on 
the  otlier  islands.  They  have  multiplied  rapidlj'  and  the  streams  and  ponds 
about  Honolulu  are  full  of  them.  I  understand  that  in  some  cases  where  ponds 
have  swarmed  with  the  larvae  of  mosquitoes,  the  top  minnows  have  entirely 
cleaned  them  out  within  a  few  days  after  their  introduction.  At  Waimanalo, 
on  this  island,  where  mosquitoes  were  usually  plentiful,   there  txro  ik>\v  ^cjuTPly 

-  It  would  be  better  to  feed  every  third  day. 
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any  owin-  to  the  intnxlnction  of  tl.is  lisli.  One  dilliculty  l.a.s  been  experience.!, 
anil  that  is  that  the  natives  an.l  fhinese  catch  them  in  consideruble  quantities 
to  eat  and   for  bait. 

As  a  result  of  inv  experit'uoe  in  carrying  live  fish  great  distances,  1 
have  found  that  there  are  three  imiwrtant  things  which  must  not  be 
lost  sight  of.  First,  ciconliness.  All  cans  in  which  the  lish  arc  trans- 
ported^ nuist  he  cleaned  thoroughly  at  least  every  tliird  day  with  hot 
xv.xU'v:  tliis  prevents  the  growth  of  fungus.  The  water  in  the  cans 
must  alwavs  be  pure  and  the  excivment  and  Tineaten  food  must  be 
siphoned  out  each  day.  The  fish  must  never  be  touched  with  the  hands. 
Second,  icmpi'vaturo.  Above  all  else  a  sudden  change  in  the  tempera- 
ture of  the  water  must  he  avoided:  it  must  never  he  changed  all  at 
once,  but  the  fresh  water  must  gradually  be  mixed  with  that  in  which 
the  fish  already  are.  It  should  take  at  least  several  hours  to  lower  the 
temperature  one  or  even  one-half  degree.  Third,  vigilance.  Success 
in  this  work  is  attained  only  at  the  cost  of  eternal  vigilance.  When 
the  fish  are  suffering  from  any  cause  whatsoever,  they  come  to  the  top 
of  the  can  continually  and  only  by  constant  larc  and  watching  can 
Ihe  proper  remedy  he  learned. 


ILLUSTRATIONS. 


Plate  I. 


Large-niMUiited    black    bass    [Miciopterus    salmoides    (Lac6p6de)]    from    Trinidad 
Lake,  Bapuio,  Benjniet. 

TKXT    FKilRES. 

Fig.  1.  Apparatus    used    in    transporting   black    bass    to    tiie    Philippine    Islands. 
(a)    Three-fourtli    horsepower   electric   motor. 
(6)   Air  pump. 

(c)  Air   supplying   pipe   to   reservoir. 

(d)  Air  supplying  pipe  from  reservoir. 

(e)  265-liter  air  reservoir    (old   iron  hot-water  boiler). 
(/)   Box  for  holding  ice. 

(g)    38-liter   milk-can   containing   tish. 
(h)   Safety  valve. 
(i)    Pres.sure   indicator. 
Fig.  2.  Diagram  of   Baguio  and   vicinity,   sliowing  location  of  bass   ponds. 

159 


i 


CONTRIBUTIONS   TO  THt   LEPlDOPTbKOUS  FAUNA  OF 
THE  PHILIPPINFS. 


Bv    \V.    SCHILTZK. 


{From    the  hJiiloniDlofiicdl  Sect  ion,   liiolo;)iral   Ln  bo  ml  or;/.   Binriiu   of  Science, 

Manila.  /'.  /. ) 


NKW    i.i;i'ii)oi-ii:i;.\. 


Fam.   LY(\KX1I)/K. 


TARUCUS   Mooio. 


Lep.  Ceylon    i  ISSl  i .   1,  SI. 
Type:   7'.    theoithnmlus    Fahi. 

Tarucus  leopardus  ^p.  iidv.  /'/.  /.  /ir/.  U. 

$  .  I'ppersidi'  of  wings  irriilesi-ent  purplish  blue  witli  a  narrow  dull 
black  line  along  outer  nuirgin  ;  cilia  white.  Tail  black,  tipped  with  white. 
Hind  wing  with  two  indistinct  subniarginal  spots  at  posterior  angle. 
I'nderside  of  wings  white  with  a  faint  ochraceous  tinge  and  numerous  dark 
brown  markings  as  follows:  A  narrow  subcostal  band  from  base  to  middle 
of  fore  wing,  thence  obliquely  toward  posterior  outer  angle;  basal  area 
with  three  triangular  })atches,  the  medial  one  being  most  prominent;  outer 
area  with  three  ot)lique  bars  from  the  costa,  the  second,  which  is  the 
longest,  reaching  vein  1  \' :  a  prominent,  nearly  round.  ])ostmedial  spot 
between  veins  III  and  iV:  a  submargiiud  band  and  a  marginal  row  of 
six  very  small  spots,  each  l)etween  two  veins  and  a  very  line  marginal  line. 
Cilia  white.  Hind  wing  with  a  basal  bar,  six  antenicdial  transverse 
streaks,  two  medial  transverse  streaks,  two  postmedial  streaks,  and  a 
postniedial  band  from  .inner  margin  to  vein  \'i  :  a  jtrominent  submarginal 
band,  six  submarginal  spots  and  a  line  aiiteciliary  line.  Tlie  submarginal 
area  between  veins  I  and  111  is  dark  ochraceous  and  the  tw.o  Itlack  -pots 
upon  it  are  surrounded  by  a  highly  metallic,  green  line. 

9  .  I'pperside  of  wings  grayish  brown  with  a  bluish  irridescence  on 

basal  half.     Discal  area  whitish.     All  markings  on  underside  similar  to 

those  above  although   less  diffused.     Hind   wing  with   the  submarginal 

row  of  spots  large  and  distinct.     Underside  similar  to  that   in    i  :  all 

markings  somewhat  larger. 
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LfiigUi  ol'  wing:   (i,  11  inilliinc'tcrs;   9,  13.5  niillimeters. 

Luzon,  riovinc-e  of  Camannes,  Paracale,  P.  L  (-/.  /'.  Iddings  col- 
lector). 

Type  $,  9  and  cotype  $  Xo.  1?743  in  Entomological  Collection, 
Bureau  of  Science,  Manila,  P.  I. 

Fam.  EUPTEROTID^E. 

PSEUDOGANISA  gen.  nov. 
Type:   P.  currani. 

Palpi  upturned  and  thickly  fiinged  with  hair.  Fore  wing  broad,  the 
apex  rounded,  outer  margin  produced  at  vein  lY.  A'eins  VII,  VIII, 
IX,  stalked.  Outer  margin  of  hind  wing  very  much 
pronounced  at  vein  IV  and  sharply  angulate.  Closely 
related  to  Ganisa. 
Pseudoganisa  currani  sp.  nov.  PL  I,  fig.  2. 

$ .  Head  ochraceous  brown.  General  color  of 
thorax,  abdomen  and  wings  tawny  above;  collar 
eream-white;  basal  half  of  the  fore  wing  with  shiny 
f^cales  in  certain  lights.  Fore  wing  with  a  dark 
brown  spot  at  the  end  of  cell  and  straight  oblique 
]jostmedial  line  and  two  brownish  submarginal 
patches  between  veins  II  and  IV.  Hind  wing  with  the  basal  half  hairy, 
the  postmedial  line  slightly  curved  outward.  Tuderside  of  thorax, 
abdomen  and  wings  yellowish  ochraceous.  All  markings  as  on  upper 
side,  with  reddish  suffusions,  especially  lietweeu  postmedial  line  and 
margin. 

?  unknown. 

Length  of  wing :    5,28  millimeters. 

MixDAXAO,  Port  Banga,  District  of  Zamboanga,  P.  I.  (W.  I.  Hutchin- 
son collector). 

Type  S  Xo.  871:8  in  Entomological  collection,  Bureau  of  Science, 
Manila,  P.  I.) 

I  take  pleasure  in  naming  this  species  in  honor  of  Mr.  H.  M.  Curran, 
who  has  contributed  a  large  number  of  insects  to  our  collection. 


Fam.  LYMANTRIID.^. 

NUMENES  Walker. 

Cat.  Lep.,  Het.,  British  M-us.   (1855),  3,  662. 
Type:    A\  siletti  Walk. 

Numenes  insolita  sp.  nov.     PI.  I,  fig.  .'/. 

6  .  Head   and  thorax   above  dark  brown,   fore   legs   fuscous.     Palpi, 
thorax  below,  middle  and  hind  legs,  as  well  as  abdomen,  yellow.     Latter 
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with  a  .dark  brown  spot  on  the  second  segment  dorsally.  Fore  wing 
creamy  white,  with  a  dark  brown  band  from  the  base,  alonii^  inner  margin, 
to  posterior  outer  angle.  A  narrow  oblique  antemedial  and  a  broad 
postmedial  band  from  costa  to  inner  margin.  The  po>tnie(lial  band  some- 
what ampliated  beyond  the  cell.  Hind  wiug  yellow  with  an  irregular, 
dark  brown,  marginal  band.  Underside  of  wings  pale  yellow.  Fore 
wing  witb  the  postmedial  band  and  hind  wing  with  the  marginal  band 
as  above. 

9  unknown. 

Length  of  wing:    S  ,  'il  millimeters. 

Palawan,  Iwahig,  P.  I.  (IT.  SchuUze  collector). 

Type  S  No.  lOS;;.-.  Id  Kntomological  Collection,  Bureau  of  Science, 
LUiiila,  P.  I. 

This  species  seems  to  be  closely  related  to  X.  contraliens  Walker,  from 
Sarawak,  Borneo,  which  has  the  fore  wings  testaceous. 

ADLULLIA  Walker. 

Cat.  Lei).,  tiet.,  British  Mits.   (I8G0),  33,  .392. 
Type:   A.  lujiifera  Walk. 

Adiullia  benguetana  sp.  nov.     PI.  I,  figs.  6,  7. 

S  .  Head,  thorax  and  abdomen  ventrally,  anal  tuft  and  legs  ochraceous. 
Thorax  dorsally,  and  fore  wing  red-brown,  the  latter  with  the  discal  area 
of  postrior  margin  irrorated  with  black  scales.  Abdomen  dorsally  and 
hind  wing  dark  fuscous. 

9  .  Head,  thorax  above,  and  front  and  middle  legs  yellow,  the  latter 
somewhat  paler;  hind  legs  and  thorax  below  fuscous.  Abdomen  dark 
brown,  the  anal  tuft  cream-white.  Fore  wing  dark,  fuscous  brown ; 
costal  area,  veins  and  cilia  briglit  yellow.  The  interspaces  between  the 
veins  irrorated  with  yellow  scales,  especially  toward  outer  margin.  Hind 
wing  dark  brown,  the  cilia  fuscous  brown. 

Length  of  wing :    $  ,  13.5  millimeters ;   9  ,  20  millimeters. 

Found  in  copula :  Luzon,  Benguet,  Baguio,  P.  I.  (•/.  /'.  Iddings 
collector). 

Types,    $    and    9  ,,  Xo.  12T33  in  Entomological  Collection,  Bureau  of 
Science,  Manila,  P.  L 
Adiullia  samarensis  sp.  nov.     PI.  I,  fig.  1.  • 

9  .  Head,  anteuuse  and  legs  yellow,  the  latter  irrorated  with  brown 
scales.  Thorax  above  pale  reddish  brown  with  a  few  very  long  yellowish 
hairs.  Thorax  below  and  abdomen  dark  brown.  Fore  wing  reddish 
brown;  a  large,  lunular,  cream-white,  discal  spot  between  veins  III  and  V. 
A  dentated  roAV  of  yellow  spots  along  outer  margin  and  cilia.  Posterior 
margins  with  a  few  very  long,  yellow  hairs.  Hind  wing  with  tbe  basal 
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hall'  dark  brown,  tlic  apiial  half  yellow.      I'lidrrside  oi'  wings  siijiilar  to 
upper,  tliough  the  diseal  spot  of  tlie  fore  wing  is  not  as  prominent. 
$   unknown. 
"Length  of  wing :    $  ,  3U  niillinieters. 
Samar,  p.  I.  {G.  J  J.  Varies  collector). 

Cot3'pes,  9  Xo.  I'i78;)  in  Eritnniological  ( 'olloction,  Bureau  of  Science, 
Manila.  P.  T. 

Fam.  ARCTIID^^:. 

Su))f.   LITHOSIIN^^. 

DEILEMERA  Hiibner. 

\erz.  hek.  Svhmetterl.   (1818),  178. 
Type:   D.  cvergisia  Stoll. 

Deilemera  gratia  sp.  nov.     PL  I,  fig.  .i. 

6  ■  Head,  collar  and  thorax  cream-white.  Pal])i  with  a  black  spot  on 
second  and  third  joints  laterall3^  A  black  spot  on  fi'ont  and  one  on  top 
of  head,  two  on  the  collar,  one  on  each  tegula  and  three  medially  on  the 
thorax.  Legs  white;  coxae  and  thorax  below  black-spotted.  Abdomen 
pale  3'ellow,  with  black  segmental  bands  dorsally  and  tow  rows  of  lateral 
spots.  Wings  snow-white,  semi-transparent.  Fore  wing  with  the  veins 
more  or  less  fuscous.  Underside  similar  to  upper,  the  fuscous  color 
more  pronounced  especially  along  the  costal  margin  of  the  fore  wing. 

9  ■  The  black,  abdominal  band  on  the  penultimate  segment  very  wide 
and  bi-emarginate  posteriorly;  anal  segment  cream-white. 

Length  of  wing :    $  ,  28.5  millimeters,  ?  ,  29  millimeters. 

Luzo?^^,  ProWnce  of  Benguet.  Pauai.  P.  L.  2.250  meters  (/?.  C.  Mc- 
Gregor  collector). 

Types,  $  and  2,  No.  11 136  in  Entomological  Collection,  Bureau  of 
Science,  Manila.  P.  I. 

MONOTAXIS  Hampson. 

Cat.  J,ep.,  Phal,  British  Mas.    (1900),  2,  181. 
Type:   M.  trimaculata  Hamps. 

Monotaxis  montanus  sp.  nov.     PI.  L  fig.  10. 

9 .  Head,  collar,  tegulse,  thorax  and  abdomen  ])elow  ochraceous. 
Thorax  and  extremities  of  tegula?  metallic  blue-green.  Abdomen  fuscous. 
Fore  wing  ochraceous,  the  costal  margin  metallic  blue-green  except  the 
apical  third.  A  band  from  base  along  posterior  margin  expanding  into 
a  large  patch  below  the  cell  and  another  wedge-shaped,  postmedially. 
Hind  wing  pale  ochraceous,  the  apical  area  fuscous. 

$  unknown. 
Length  of  wing:    $  ,  18  millimeters. 
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LrzoN.  ri-oviiu-e  of  Bcntruot.  Liitnli.  T.  I.,  l.noo  m,  t.is  ( /.'.  ('.  ][,- 
Grcqdr  collwtor) . 

Tvpt'  9  Xo.  r?7til  ill  Knloiii.ilo^riial  I'olUrtioii.  iJuiiau  ul'  Stieuce, 
Manila,  P.  I. 

Fam.  (JKOMKTKID.K. 

Stil.i.    LARENTIIN/E. 
PHTHONOLOBA   Waneii. 

.Vor.  Zoo/.    (lSi)4),   1,  :i97. 
Ty|)c:    /'.   (Irrussiild    Moore 

Phthnoloba  benguetana  sp.  nov.     /'/.  /,  fu/.  5. 

9  .  Head,  collar  and  thorax  In-iwlit  ^neeii,  a  dark  brown  sjtot  on  cadi 
tegula.  Alidomen  and  legs  ])alc'  green,  the  latter  streaked  with  brown 
and  the  I'onner  with  a  hrowti  spot  on  the  first  segment.  Fore  wing 
bright  green  with  a  brown  discoeellular  spot  and  double  anteniedial, 
medial,  postmedjal  and  subniarginal  brown  zig-zag  lines.  The  post- 
medial  lines  form  a  brown  patch  in  the  discal  area  and  at  the  posterior 
margin.  Hind  wing  pale  green  with  a  brown  discoeellular  spot,  a  curved 
postmedial  line  and  an  internal  fuscous  marginal  liaiid.  Cilia  with  a 
series  of  fuscous  spots  at  the  ends  of  the  veins. 

$  unknown. 

Length  of  wing:    9,  19  inillimetei's. 

Luzon,  Province  of  Benguet,  Pauai,  P.  1.,  •i,2r)0  meters  (/.'.  C.  Mr- 
(ircgor  collector). 

Cotypes,  9  Xo.  11177  in  Entomological  Collection,  Bureau  of  Science, 
:\ranila,  P.  I. 

Fain.  TINFID.K. 

Subf.  GELECHIIN^e. 

HYPERPERISSA  \Valsiii<rliam, 

Cat.  East.  Lep.,  Het.    (1900),  2,  ri4(i. 
Type:   H.  aurantiaca  Sempoi . 

Hyperperissa  pulchella  sp.  nov.     /'/.  /,  ]iy.  S. 

9  .  Head,    thorax,    al)domen    and    legs    daik.    metallic    blue.     Wings 
golden  yellow.     Fore   wing   with   a   streak   at    the   base  and    the  ajiical 
third   dark,   metallic   blue.     Hind   wing  with   the  apical   dark  metallic 
blue,  the  inner  margin  of  wliidi  is  ncarlv  straitrht. 
S  unknown. 

Length  of  wing:    9.  li  millimeters. 

Luzon,  Province  of  Benguet,  Lutab,  I.Oitd  meli  is.  and  I'auai.  P.  I., 
3,250  meters  (R.  C.  McGregor  QoWeciov). 

Type  9  Xo.  12686  and  paratype  Xo.  Ill  IS  in  Mntomobigiral  Collec- 
tion. Bureau  of  Science,  "\ranila.  P.  T. 
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B.  SPECIES  OF  I.EPIDOPTEKA  IIITIIERTO  UXRIXORDED  EKOM  THE 
PHILIPPINES. 

Suborder  RHOPH ALOCERA. 
Fam.   LYC.ENII)/K 

CHI  LADES  Moore. 

Lep.  Ceyl.  (1881),  1,  7G. 
Type:   C  lains  Cram. 
Chilades  trochilus  Frey. 

Lyccena  trochilus   Freyer,  Neuere   Beitr.   Schmetterl.    (1844),    5,   98,   pi 

HO,  tig- 1- 
Lycce^ia  putU  Kollar,  Hiigel's  Kasclimir   (1848),  4,  pt.  2,  422. 
Chilades  putli  Moore,  Lep.  Ceyl.   (1881),  1,  77,  pi.  35,  fig.  4- 
Chilades    trochilus    de   Nicev.,    Biitterfl.    of    India,    Burma,    and    Ceylon 

(1890),  3,  91. 
Zi::cra  putli  Semper,"  Schmetterl.  d.  Phil.  Ins.    (1892),  5,   172,  footnote. 

Luzon,   Mormtain  Province,  Kalinga,   Sabiic,   P.   I.    (10561   H.   M. 

Cur  ran) . 

ZIZERA  Moore. 

Lep.  Ceyl.   (1881),  1,  78. 
Type:   Z.  alsvs  Wien.  Verz. 
ZiZERA  MORA  Swinh. 

Zizera  mora  Swinhoe,  Proc.  Zool.  Soc,  Lond.    (1884)   506,  pi.  .'/7,  fig.  2; 
de  Nicev.,  Butterfl.  of  India,  Burma  and  Ceylon   (1890),  3,  118. 

Luzon,  Manila,  P.  L  {8019  W.  Schultze). 

Zizera  gaika  Trim. 

Lyccena  gaika  Trimen,  Trans.  Ent.  Soc.  Lond.,  ser.  3   (1862),  1,  403. 
Zizera  gaika  Butl.,  Proc.  Zool.  Soc.  Lond.   (1884),  484;  de  Nicev.,  Butterfl. 
of  India,  Burma  and  Ceylon   (1890),  3,  118,  pi.  26,  fig.  lU,. 

Luzon,  Manila,  P.  I.  (7351  W.  Schultze);  Laguna,  Sta.  Maria,  P.  I. 
(8532  H.  M.   Curran);  Eizal,  Montalban   Gorge,  P.   I.    (9128   F.  D. 

Nash). 

CASTALIUS  Hiibner. 

Verz.  bek.  Schmetterl.   (1816),  70. 
Type:   G.  rosimon  Fabv. 
Castalius  elna  Hewits. 

Lxjccena  elna  Hetwits.,  Ex.  Butterfl.   (1876),  5,  Lyctena  pi.  1,  fig.  8. 
Castalius   elna  Moore,   Proc.   Zool.'  Soc.   Lond.    (1877),   587;    de  Nicev., 
Butterfl.  of  India,  Burma  and  Ceylon  (1890),  3,  201;  Bingham,  Fauna 
British  Ind.,  Butterfl.,   (1907),  2,  430. 

Palawan,  Iwahig,  P.  I.  (11166  IF.  Schultze). 

"  I  quote  this  species  again,  as   Semper  mentions   it  as  rather   doubtful  from 
the  Philippines. 
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Faiii.    IWriMoNID.K. 

Sul.f.    PAPILIONIN.-E. 

PAPILIO    l.iiUK.us. 

Syst.  Nat.  (1758),  1,  4.3s. 
Type:   P.  priaiuus  Linn. 
Papiuo  xutuus  Linn. 

I'apiUo  a-uthus  Linn.,  Syst.  Nat.   (17G7),  1,  751. 

I'apUio  xanthus  Rotlisch.,  Nov.  Zool.    (LS95),  2,  278. 

I'apiUo  artiihus  Bingliam,  Fauna  Britisli  Ind.,  Butterfl.  (1907),  2,  38. 

Luzo-v,  Province  of  Benguet.  Vaun'i,  P.  I.,  3,250  meters  (11130  K.  C. 
McGregor). 

Papilio  xeptunus  Gu<3r. 

I'apiUo  ncptunus  CJuerin,  Deless.  Souv.  Inde   (1843),  2,  0!»;  Wall.,  Trans. 

Linn.  Soe.   (1SG5),  25,  42;  Druce,  Proc.  ZoJil.  Soc.  Lond.   (1873),  357; 

Distant,  Eliop.  Malay.  (188C),  335. 

MiXDAXAO,  P.  T.  (13196  C.  I.  Overiuan). 

Kam.    1IE8IM^:RI1).E. 

PADUKA   Di.stant. 

Rhopal.  Malaij.  (1886),  375. 
Type:  P.  glandidosa    Dist. 

PADUKA    GLAXDtLOSA    Dist. 

Paduka  glandulosa  Distant,  loc  cit.  376,  pi.  .3.5,  fig.  6. 
Palawan,  Puerto  Princesa,  P.  I.   (8757  C.  M.  Weher). 

Sulu)rd(r  HETEROCERA. 
Fani.  SI^HTNGID.E. 

Siibf.   PHILAMPELIN^E. 

ANGONYX  Boisduval. 

Spec.  Gen.  Lep.  Bet.   (1875),  1,  317. 
Type:  A.  testacea  Walk. 
Angonyx  testacea  Walk. 

Perigonia  testacea  Walk.,  Cat.  Lep..  British  Mus.    (1856),  8,  102. 

Angonyx  testacea  Rotlisch.  and  Jord.,  Kev.  Lep.  Fam.  Sphing.  (1903),  544. 

Luzon,  Manila,  P.  I.  (11050  B.  ]T>rm). 

Subf.  SESSIIN/E. 

CEPHONODES  Iliibner. 

Verz.  bek.  Schmctlerl.    ()81(>;,  131. 
Tj'pe:  C.  hylas  Linn. 
Cephonodes  titax  Rothsch. 

Cephonodcs   titan   Rothschild,   Nov.   Zool.    ^899),   6,   69;    Rotlisch.   and 
Jord.,  Rev.  Lep.  Fam.  Sphing.   (1903),  409. 

Luzon,    Province   of   Benguet,    P.    L.    ISM)   meters    (1-372G    J.    P. 
Iddingfi). 
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Fain.   NOTODONTI DJv 

GARGETTA   Walker. 

Vat.  Jap.  Ins.,  Jirilish  Mit.s.   {  lS(i4),  32,  455. 
Type:   G.  costigera  Walk. 
Gabgetta  costigera  Walk. 

Gargelta  co.'^iigcni  Walk.,  luc.  cit.  455;  Jlaiups.,  Fauna  British  Ind.  Moths 
(1892),  1,  135. 

Luzon,  Province  of  ('ao-;iyan,  Tugnegarao,  P.  I.  (9447  IT.  ]Villia)iisnn) . 
Fani.  (X)SSir)iE. 

COSSUS   Fahricius. 

Ent.  Sijst.   (1794),  3,  pt.  2,  3. 
Type:   C.  lifiniperda  Fabr. 
Cossus  ACRO>iYCTOii)ES  Moore. 

BracJiyUd  acronyctoides  ^Toore,  Proc.   Zool.   Soc.   Loud.    (1879),  411,  pi. 

3 J,,  fig.  /,. 
Cossus  acro?j_)/c/o irfps  Hamps.,  Fauua  British  lud.,  Moths   (1892),  1,  305. 

Luzon,  Province  of  Laguna,  Los  Banos,  P.  I.  (12901  E.  21.  Ledyard). 
Fam.  LIMArODID^. 

N  AGO  DA  Moore. 

Lep.  Ceijl.    (1887),  3,  542. 
Type:   i\'.  nigricans  Moore. 
Nagoda  nigricans  Moore. 

Nagoda  nigricans  Moore,  loc.  cit.,  542,  pi.  211,  fig.  10;  Hamps.,  111.  Typ. 
Lep.  Het.  British  Miis.  (1893),  9,  pi.  161,  fig.  1;  Fauna  British  Ind., 
Moths  (1892),  1,  401. 

Luzon,  Province  of  Benguet,  Trinidad,  P.  I.  (8352  C.  S.  BanJcs). 
Fam.  LASIOCAMPTIKE 

ODONESTIS  Geriuar. 

Prod.    (1811),  49. 
Type:   0.  potatoria  Fabr. 
Odonostis  plagifera  Walk. 

Lebeda  plagifera  Walk.,  Cat.  Lep.  Ins.,  British  Mus.    (1855),   6,    1459; 

Butl.,  111.  Typ.  Lep.  Het.,  British  Mus.    (1881),  5,  73,  ?j/.  99,  fig.  5. 
Odonesiis  plagifera  Hamps.,  Fauna  British  Ind.,  Moths    (1892),   1,  427. 

Luzon,  Province  of  Bengnet,  Baguio,  P.  I.  (10494  W.  SchuUze).   ■ 
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Faiii.    LVMANTKlID.i:. 

AROA  Walker. 

Cat.  Uy.  Ilct.,  Britisli  Mus.   dS^oi,  4,  7!tl. 
Type:   A.  discalis  Walk. 

Ak().\  major  Hamps. 

Aroa  major  Hanips.,  HI.  Typ.  Lep.  Het.  British  Mus.    (1803),  9,  74,  pL 
l')9,  fig.  3;  Fauna  British  Ind.,  Moths   (1892),  1,  437. 

LizoN.  Provinoo  of  T^nirucl.  Ba.ijuio,  P.  I.  (lOl.M  IT.  SdmUzc). 

L/ELIA   Stephens. 

Syst.  Cat.  Jilit.  Ins.   (182Ht,  2,  52. 
Type:   L.  arnosa  Huhii. 
L.ELiA  srFFiSA  Walk. 

Ricine  suffu.sa  Walk..  Cat.  Lep.  Het.,  British  Mus.   (1855),  4,  824. 

Prorodeca  angulifcra  Walk.,  Joe.  cit.,  919. 

La:Ua  suffvsa  Hamps..  Fauna  British  Intl.,  Moths  (1892),  1,  441. 

Luzon,  Manila,  P.  I.  (3123,  5315,  IF.  Schultze) ;  Negros  Occidental, 
Bago,  P.  I.  (6282  C.  S.  BanJcs). 

DASYCHIRA  Stephens. 

///.  nrit.  Ent.,  Haiist.   (1829).  2,  58. 
Type:   D.  pudibuiida  Linn. 
Dasychika  horsfieldi  Saund. 

Arctia  horsfieldii  Saund..  Trans.  Ent.  Soc.  Lond.   (1851),   1,  126,  pi  12, 

figs.  1,  2. 
Dasychira  horsfieldi  Hamps.,  Fauna  British  Ind.,  Moths   (1892),  1,  448. 

Palawan,  Iwahig,  P.  I.  (10870  1]'.  Schultze).  ' 
Fain.  AKCTIID.E. 

Subf.   LITHOSIIN/E. 

MANOBA  Walker. 

Journ.  Linn.  Soc.,  Zool.   (1863),  7,  62. 
Type:    If.  implens  Walk. 
*  Manoba  fractilixea  Snell.- 

Pitane  fractilinea  Snell.,  Veth's  Midd. -Sumatra  Lep.   (1880),  38;   Kirby, 

Cat.  Het.    (1892),  364. 
Eugoa  multipttncla  Hamps.,  111.  Lep.  Het.,  British  Mus.    (1893),   9,  81, 

pi.  158,  fig.  3. 
JEmene  mnltipiineia  Hamps.,  Fauna  British  Ind.,  Moths   (1894),  2,  93. 
Stietane  fraetiUnea  Hamps.,  Cat.  Lep.,  Phal.   (1900),  2,  259. 

Luzon,  Manila,  P.  I.  (4908  C.  S.  Banhs). 

-  All  species  preceded  by  an  *  were  determined  by  Sir  George  Hampson  of  the 
British  ^Museum. 
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MILTOCHRISTA   lliil)iicr. 

Verz.  hck.  Schmettcrl.   (1S18),  IGG. 
Type:   M.  miniata  Foist. 

MiLTOCHRISTA    SEMIFASCIA    Walk. 

Seiina  semifa.scia  Walk.,  Cat.  Lep.  Ins.  British  Mus.   (1854),  2,  521. 
Lyclene  semifascia  Moore,  Lep.  Ceylon  (1882),  2,  pi.  103,  fig.  7. 
MiUochrista  semifascia  Hamps.,   Fauna  British   Ind.,  Moths    (1894),   2, 
109. 

Luzon-.  ri(nii)(r  of  r>enoiiel.  Biigiiio,  1'.  I.  (8818  C.  S.  Banks). 

DARANTASIA  Walker. 

Journ.  Linn.  Soc.  Lond.    (1859),  3,   186. 
Type:  D.  cuneiplcna  Walk. 
Daraxtasia  cukeiplena  Walk. 

Darantasia  cuneiplena  Walk.,  loc.  cit.  Swinh.,  Cat.  Ilet.  Lep.    (1892),   1, 
99,  pi.  3,  fig.  17;  Hamps.,  Cat.  Lep.,  Phal.   (1900),  2,  273. 

xYegros,  Mount  Caulaon,  P.  I.  (12892  C.  S.  Banks). 

Subf.   NOLINvE. 

CELAMA  Walker. 

Cat.  British  Mus.    (1864),  32,  500. 
Type:   C.  hifasciaUs  Walk. 
Celama  t^niata  Snell. 

Nola  tceniata  Snell.,  Tijdschr.  v.  Ent.   (1874),  17,  65,  pi.  6,  fig.  1;  Kirby, 

Cat.  Het.    (1892),  372. 
Roesella  fragilis  Swinh.,  Trans.   Ent.  Soc.  Lond.    (1890),   184;    Hamps., 

Fauna  British  Ind.,  Moths    (1894),  2,   139;   Kirby,  loc.  cit.  376. 
Sorocostia  mesozana  Lucas,  Proc.  Linn.  Soc.  N.  S.  W.    (1890),  4,   1075; 

Kirby,  loc.  cit.  377. 
Celama  tceniata  Hamps.,  Cat,  Lep.,  Phal.   (1900),  2,  17. 

Luzon,  Manila,  P.  I.  (2377,  3978,  5148,  C.  8.  Banks). 

Subf.   NYCTEOLIN.^. 

EAR  I  AS  Hiibner. 
Verz.    (1818),  395. 
Type:  E.  clorana  Linn. 
*Earias  insulana  Boisd. 

Tortrix  iiisulana  Boisd.,  Faune  Ent.  Madag,   (1833),  121,  pi.  16,  fig.  9. 
Earias  insulaha  Rogenh.,  Verb.  Zool.  Bot.  Ges.  Wien.   (1870),  20,  869. 
Earias  smarclinana  Zell.,  Lep.  Mic.  Walilb.  Caffr.   (1852),  79. 
Earias  frondosana  Walk.,  Cat.  Lep.  British  Mus.    (1863),  27,  204. 
Earias  simillima  Walk.,  op.  cit.    (1866),  35,  1775. 

Earias  siliquana  Stainton,  Trans.  Ent.  Soc.  Lond.  (1865),  ser.  3,  5,  89. 
Earias  gossypii  Frauenf.,  Verb.  Zool.  Bot.  Ges.  Wien.  (1867),  17,  791. 
Earias   tristrigosa  Butl.,   Proc.    Zool.   Soc.   Lond.    (1881),   614;    oj).   cit. 

(1883),  157. 
Earias  insulana  Swinh.,  Cat.  Lep.  Het.    (1892),   1,   133;   Hamps.,  Fauna 
British  Ind.,  Moths  (1894),  2,  133-. 

Luzon,  Manila,  P.  I.  (2936  C.  S.  Banks). 
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Fam.   XOCTUID.K. 

Sul.l.  TRIFIN.^. 

AGROTIS  Oelisenln-iiiHT. 

Eur.  Schniettcrl.    (1S16),  4,  Oli. 
Type:  A.  segctis  Schiff. 
Agbotis  Segetis  Schiff. 

Xoctua  segetum  Schiff.,  Wien.  \  crz.   0876),  252. 

Agrotis  scgctum  Leech,  Proc.  Zool.  Soc.  Lond.  (1889),  499;  Mrvi.,  IImikII). 

British  Lep.    (1895),  91. 
Agrotis  segetis  Hamps.,  Fauna  British  Iiid.,  Cloths  (1894),  2,  181. 

Luzon,  Province  of  Benguet,  Pauai,  P.  I.,  2,2o0  meters  (11385  R.  C. 
McGregor) . 

Agbotls  biconica  Koll. 

Agrotis  hiconica  Koll.,  Hiigel's  Kaschniir.    (1844),  4,  480. 

Agrotis  exigua  Koll.,  loc.  cit.  481. 

Agrotis  spiculifera  Guen.,  Noct.,   (1852),   1,  266. 

Agrotis   aristifera    Guen.,   op.    cit;   !Moore,    Lep.    Ceylon    (1884),    3,    .'32, 

pi.  lJf7,  fig.  5. 
Agrotis  biconica  Hamps.,  Fauna  British  Ind.,  Moths  (1894),  2,  182. 

Luzon,  Province  of  Benguet,  Pauai,  P.  L,  2,250  meters  (11377  R.  C. 
McGregor) . 

Agbotis  c->igkum  Liun. 

PhaUrna-Xoctua  c-nigrum  Linn.',  Syst.  Nat.    (1758),  S52. 

Xoctita  c-nigruni  Schiff.,  Wien.  Verz.   (1776).  77. 

Graphijjhora  c-nigrum  Steph.,  111.  British  Ent.  Haust.    (1829),  2,   136. 

Agrotis  c-nigrum  Hamps.,  Fauna  British  Ind.,  Moths  (1894),  2,  188. 

Luzon,  Province  of  Benguet,  Pauai.  I'.  I.,  2,250  meters  (11380  R.  C. 
McGregor). 

Agbotis  ypsilcv  Rott. 

Xocttia  ypsilon  Rott.,  Nalurl.    (1776),   11,   141. 

Bomhyx  spinula  Esp.,  .Schmetterl.  Eur.  (1782),  3,  pi.  6i,  fig.  6,  7. 

Noctua  suffusa  Fabr.,  Maut.,  Ins.   (1787),  2,  157. 

Agrotis  suffusa  Treit.,  Schmetterl.  Eur.   (1825),  5,  152. 

Agrotis  ypsilon  Hamps.,  Fauna  British  Ind.,  Moths  (1894),  2,  182. 

Luzon,  Manila,  P.  I.  (9748  11'.  Sclmltze). 

Agbotis  ixgrata  Butl. 

Agrotis  ingrata  Butl.,  Ann.  Mag.  :Mat.  Hist.   (1878),  V,  1,  162;   HI.  Typ. 
Lep.  Het.,  British  Mus.  (1878),  2,  27,  fig.  9. 

Luzon,  Province  of  Benguet,  Pauai,  P.  I.,  2,250  meters  (11185,  11384, 

R.  C.  McGregor) . 

ACRONYCTA  Ochsenheimer. 

Eur.  Schmetterl.   (1816),  4,  62. 
Type:   A.  leporina  Linn. 

ACEONYCTA    SI.NENS    Walk. 

Orthosia  sinens  Walk.,  Cat.  Lep.  Ins.,  British  Mus.   (1857),  11,  746. 
Acronycta  sinens  Hamps.,  Fauna  British  Ind.,  Moths   (1894),  2,  241. 
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lA/uN,   Maiiilii.    I\    f.    (OcUo);   Benguel,   Bagnio,    P.    T.    (104G2    W. 

Scliultze). 

CURGIA  Walkoi. 

Journ.  Linn.  Soc.  Land.   (1864),  7,   100. 
Type:   C.  nonagrica  Walk. 

CURCilA    NONAGRICA    Walk. 

Curgid  nonagrica   Walk.,   loc.   cit. 

h'adinacra  euthnsa  Hamps..   111.  Typ.  Lop.   Hel.,  British  ^Fus.    (1891),  8, 
79,  pi.  lJi5,  fig.  1. 

Luzon,  Manila,  P.  I.  (3821,  7880  }Y.  Scliultze);  Tarlac,  Anao,  P.  I. 
(9455  R.  C.  McGregor). 

LEUCANIA  Ochsenheiruer. 

Eur.  Sclnnetterl.    (1810),  4,   81. 
Type:  L.  comma  Linn. 
Leucania  inframicans  Hamps. 

Leucania  inframicans  Hamps.,   HI.   Typ.   Lep.   British   Mus.    (1893),    9, 
90,  pZ.  161,  fig.  2;  Fauna  British  Ind.,  Moths   (1894),  2,  270. 

Mindanao,  Camp  Xeitliley,  P.  I.  (7393  Mrs.  M.  S.  Clemens) ;  Luzon, 
Manila,  P.  I.  (9680  R.  Werm). 

Leucania  Nigriliaea  Leech. 

Leucania  nigrilinea  Leech,  Proc.  Zoiil.  Soc.  Lond.  (1899),  483,  pi.  50,  fig.  8. 

Luzon,  Province  of  Benguet,  Lutab,  P.  I.,  3,350  meters  (13709  R.  C. 
McGregor). 

PHYCIDOPSIS  Hampson. 

III.  Typ.  Lep.  Eet.,  British  Mvs.   (1893),  9,  91.- 
Type:  P.  albovittata  Hamps. 
Pjiycidopsis  albovittata  Hamps. 

Phycidopsis  albovittata  Hamps.,  loc.  cit.,  pi.  161,  fig.  13;  Fauna  British 
Ind.,  Moths   (1894),  2,  288. 

Luzon,  Province  of  Benguet,  Liitab,  P.  I.  (13699  R.  C.  McGregor). 

Subf.  ACONTIIN^e. 

EUBLEMMA  Hlibner. 
Verz.    (1816)    256. 
Type:  E.  respersa  Hiibn. 
■  Eublemma  versicolor  Walk. 

Autoba  versicolor  Walk.,  Journ.  Linn.  Soc.  Lond.   (1864),  7,  58. 
Mesileta  angtdifera  Moore,  Desc.  Ind.  Lep.  Ins.  Coll.  Atk.    (1879),   179; 

Lep.  Ceylon   (1885),  3,  208,  p?.  11/5,  figs.  2,  2a. 
Eublemma  angulifera  Hamps.,  Fauna  British  Ind.,  Moths   (1894),  2j  343. 
Eublemma  versicolor  Swinh.,  Cat.  Lep.,  Het.   (1900),  2,  65. 

Luzon,  Manila,  P.  I.  (3938  IF.  Scliultze). 
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Subf.  SARROTHRIPIN^. 

BLENINA   Walker. 

Cat.  Lep.  Net.,  British  Mus.   (1857),   13,   1J14. 
Type:   B.   duuanJi   Walk. 
Bleni.na  uo.nans  Walk. 

Blenina  donaiifi  Walk.,  Im-.  tit.,  1215;  Moore,  Lep.  Coyloii  ^l«.s5l.  3.  IJ!'. 
pi  160,  lifi.  :?;  Ilamps.,  Fauna  British  Iml.,  Mollis  (1894),  2,  .-577. 

Luzon,,  Manila,  P.  I.  (968!)  R.  DVrm). 

Blenixa  Qii.NARiA  Aloove. 

Blenina  quinaria  Moore.  Desrr.  Iiul.  Lep.  Ins.  Coll.  Atk.  ( 187!M .  158, 
pi.  5,  fig.  5;  Ilanips.,  Fauna  Britisli  Ind..  Moths   (1894).  2,  379. 

Luzon,  Manila,  P.  I.  (lUiH  M.  Garciu). 

CLETTHARRA  Walki-r. 

Cat.  Lep.  Ins.  British   Mus.    (18(i:i).   27,    101. 
Type:   C.  valida  W'alk. 
Clettharra  albonotata  Ilanips. 

Cletthwra  albo7wtata  Hainps.,  Fauna  British  Ind.,  Motlis  (1894),  2,  384. 

Luzon,  Manila,  P.  I.  (G388  IF.  SchuUze). 

Huhi.  STICTO PTERIN.^. 

'     MAC  EDA  Walker. 

Cat.  Lep.  Het.  British  Mtts.   (1857),  13,  1140. 
Type:   .1/.   rnan.'sneta   Walk. 
Maceda  mansueta  Walk. 

Maceda  mansueta  Walk.,  loc.  cit.  1141. 
Calduba  obdenta  Walk.,  op.  cit.    (1858),   15,   1815. 
Maceda  discalis  Walk.,  Journ.  Linn.  Soc.  Lond.    (1864),  7,  176. 
Maceda  mansueta  Moore,  Lep.  Ceylon    (1884),  3,  82,  pi.  15.'/.  fiy.  Jf,  5; 
Hamps.,  Fauna  British  Ind.,  Moths   (1894),  2,  397. 

Luzon,  Manila,  P.  I.  (9229  R.  Paras). 

GYRTONA  Walker. 

Cat.  Lep.  Het.,  British  Mus.    (I80.S),  27,  89. 
Type:   G.  proximalis  Walk. 
Gyrtoxa  lapidaria  Walk. 

(lyrtona  lapidaria  Walk.,,  o/).  cit.  (1864),  31,  257;  Ilanips..  111.  Lep.  Het. 
Britisli  Mus.  (1889),  7,  pi.  14:|,  fig.  20;  Fauna  Britisli  Ind..  Moths 
(1894),  2,  406. 

Luzon,  Bataau,  Lamao,  P.  I.  (69G1  //.  Cuzner). 

Gyrtoxa  hylusalis  Walk. 

Gyrtona  hylusalis  Walk.,  Cat.  Lep.  Ins.  British  .Mus.  iLsti;jj,  27,  93; 
Hamps.,  111.  Het.  British  Mus.  (1893),  9,  pi.  163,  fig.  18;  Fauna  British 
Ind.,  Moths    (1894),  2,  405. 

Luzon,  Province  of  Bengnet.  Baguio.  P.  I.  (104.58  W.  SchuJtze). 
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Sill. I.   QUADRIFIN.^. 

SYPNA  Cvienee. 
Noct.    (1852),  3,  144. 

Type:  S.  omicfonigcra  Gucu.  • 

Sypna  Punctosa  Walk. 

Tavia  pmiclosa  Walk.,  Cat.  Lep.  In.s.  British  Mus.   (1865).  33,  1)39. 
Supna  ochrcicilia  Hamps.,  111.  Het.  British  Mus.    ( 1891 ) ,  8,  89,  pi.  l',!, 

fig.  1. 
Sypna  punctosa  Ilamps.,  Fauna  British  Tnd.,  Moths  (1894),  2,  447. 

Luzon,  Province  ol'  Bengnet,  T'aiiai,  P.  I.,  2,350  meters  (lll;58  R.  C. 

McGregor) . 

ERCHEIA  Walker. 

Cat.  Lep.  net.  British  Mus.   (1857),  13,  1107. 
Type:  E.  cyllaria  Cram. 
Ercheia  cyllota  Gueii. 

Achaea  cyllota  Guen.,  Noct.    (1852),  3,  248. 

Ereheia  cyllota  Moore,  Lep.  Ceylon   (1885),  3,   115,  pi.  151,  fuj.  2. 

Luzon,  Manila,  P.  I.  (2585  IF.  SchuUze). 

NYCTIPAO  Hiibner. 
Vcrz.    (1818),  271. 
Type:   N.  crepuscularis  Linn. 
Nyctipao  steigipennis  Moore. 

Nyctipao  stmigipennis  Moore,  Proc.  Zoiil.  Soc.  Lond.  (1883),  25;  Hamps., 
Fauna  British  Ind.,  Moths    (1894),  2,  460. 

Luzon,  Manila,  P.  I.  (5086  C.  S.  Banls). 

CHRYSOPERA  Hamp.son. 

Fauna  British  Ind.,  Moths    (1894),   2,  493. 
Type:   C  comhinans  Walk. 
Chbysopeba  combinaks  Walk. 

Achacea  comUnans  Walk.,  Cat.  Lep.  Het.  British  Mus.   (1858),  14,  1399; 

Moore,  Lep.  Ceylon  (1885),  3,  165,  pi.  169,  fig.  3. 
Chrysopera  combinans  Hamps.,  loc.  cit.  493. 

Luzon,  Province  of  Tarlac,  Anao,  P.  I.  (9449  R.  C.  McGregor). 

HYP>ETRA  Guenee. 
Noct.    (1852),  3,  259. 
Type:  H.  noctuoides  Guen. 
Hyp^etba  noctuoides  Guen. 

Hypcetra  noctuoides  Guen.,  loc.  cit.;  Hamps.,  Fauna  British  Ind.,  ]Moth3 
(1894),  2,  507. 

Luzon,  Manila,  P.  I.  (4?64  E.  D.  MerrUl) . 

Hyp^tea  bubo  Hiibn. 

Athyrma  huho  Hiibn.,  Zutr.    (1832),  4,   13,  figs.  633,  63J,. 
Hypcetra  huho  Hamps.,  Fauna  British  Ind.,  Moths  (1894),  2,  508. 

Luzon,  Manila,  P.  I.  (1432  W.  SchuUze). 
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DOR  DURA  Moore. 

Descr.  Iml.  Up.  /ns.  Coll.  Mk.    (1879),  170. 
Type:   D.  aliemi  Walk. 

DORDURA    ALIKNA    Walk. 

HniHvtra  aliena  Walk.,  Cat.  Lep.  British  Miis.   (1SG5),  33,  !>ti4. 
Dysgonia    thwta    Haiiips..    111.   Typ.    Het.    British    Mus.    (1S!)3),    9,    112, 

p/.  165,  fig.  3. 
Dordura  alioia  Ilanips.,  Fauna  British  liul.,  Moths   (1894),  2,  511. 

Luzon-.  j\[anila.  V.  1.   (S?9S  ./.  Guerrero). 

HAMODES  Guenee. 
A'ocf.    (1852),  3,  202. 
Type:    //.  propitia  Guen. 
Hamodes  avrantiaca  Guen. 

Ilaniodes  aurantiaca  Guen..  loc.  cit.  203. 

Ophisma  attacicola  Walk.,  Cat.  Lep.  Het.  British  Mus.   (1858),  14,  1383. 

Hamodes  attacicola  Swinh.,  Proc.  Zool.  Soc.  Lond.    (1885),  463. 

Htipernaria  dicistriga  Moore,  Proe.  Zool.  Soc.  Txjnd.    (1867),  78. 
•    Hamodes  dicistriga  ^loore,  op.  cit.    (1877),  609. 

Hamodes  marginafa  Moore,  De.-^cr.  Iml.  Lep.  Ins.  Coll.  Atk.   (1882),  169. 

Hamodes  aurantiaca  Hanips.,  Fauna  British  Ind.,  Moths   (1894),  2,  547. 

Luzox,  :\ranila,  P.  I.  (12683  C.  S.  Banhs). 

ENMONODIA   Walker. 

Cat.  Lep.  Het.  British  .ll».s.   (1S5SI.  14,  1332. 
Type:  E.  pudens  Walk. 
E.nmoxodia  I'lDEXS  Walk. 

Hypopyra  pndens  Walk.,  loc.  cit.   1329. 

Spirama  pudens  Hamps.,  Fauna  British  Ind.,  Moths  (1894),  2,  555. 

Enmonodia  jnidens  Butl.,  Entoni.    (1893),  26,  353. 

Enmonodia  hypopyroides  Walk.,  loc.  cit.,  1333. 

Hypopyra  grandceva  Feld.,  Eeise  Nov.,  Lep.    (1873),  pi.   llo,  fig.  2. 

Hypopyra  persimilis  Moore,  Proe.  Zool.  Soc.  Lond.   (1877),  608. 

Luzon,  Province  of  Laguna,  Los  Bano?,  P.  L  (P2902  E.  .V.  Lrdyard). 
Fain.  EPIPLEMID.E. 

ORUDIZA  Walker. 

Cat.  Lep.  Ins.  British  Mus.    (1861),  23,  857. 
Type:   0.  protheclaria  Walk. 
Orudiza  protheclaria  Walk. 

Orudiza  protheclaria  Walk.,  loc.  cit.  858;   Hanips.,  Fauna   British    Ind., 
Moths    (1895),   3,    124. 

Luzox,  Province  of  Bataan.  Laiiiao,  P.  L  (0149  IT.  Schultze). 


1 7f)  SCHULTZE. 

Fam.  (lEOMF/rRIDJv 

8ubf.   BOARMIIN^^. 

ORZONOBA  Walker. 

Cul.  Lcp.  llcl.  'Briiush  M>is.    (1800),   20,   218. 
Type:   0.  clclia  Cram. 
Orzo.xora  clelta  Cram. 

Phal(vna  clelia  Cram.,  Pap.  K\ot.   (1782),  3,  172.  pi.  288,  figsi.  B,  C. 
Orzonoha  clelia  Mooro,  Lep.  Ceylon  ( 1887) ,  3,  3!)o.  pi.  187,  fig.  2 ;  Hamps., 
Fauna  British  TncL,  Moths   (1895),  3,  212. 

Lrzox.  :\riinila,,  P.  I.  (7138  11'.  SchuUze). 

APLOCHLORA  Warren. 

Proc.  Zool.  Soc.  Lond.    (1893),  386. 
Type:  A.  vivilaca  Walk. 
Aplochlora  viridis  Warren. 

Aplochlora  viridis  Warren,  loc.  cif..  pi.  31,  fig.  7. 

LuzOA%  Province  of  P,on,o-no.l.  Pa;iai.  P.  I.,  2.2:^)  meters  (1137-^  R.  C. 

McGregor) . 

Subf.   LARENTIIN.^. 

PHOTOSCOTOSIA   AAarren. 

Proc.  Zool.  Soc.  Lond.    (1888),  328. 
Type:   P.  miniosata  Walk. 

PHOTOSCOTOSIA   MINIOSATA   Walk. 

Scotosia  miniosata  Walk..  Cat.  Lep.  Het.  British  Mus.   (1862),  25,  1354. 
Phoioscotosia  miniosata  Hamps.,  Fauna  British  Tnd.,  Moths    (1895),   3, 
380. 

Lrzox,  Province  of  Beiiouet.  Panai,  P.  L,  2,^250  meters  (11134:  B.  C. 

McGregor) . 

CATACLYSM  E  Hiibner. 

Terz.  hek.  8chmetterl.    (1818),  329. 
Type:   C.  riguata  Hiibn. 
Cataclysme  contubbata  Walk. 

Larentia  conturhata  Walk.,  Cat.  Lep.  Ins.  British  Mus.   (1862),  26,  1703. 

Cataclysme  conturhata  Hamps.,  Fauna  British  Ind.,  Moths  ( 1895) ,  3,  349. 

Luzon,  Province  of  Benguet.  Panai,  P.  I.,  2,250  meters  (11379  R.  C. 

McGregor). 

PHTHONOLOBA  Warren. 

Nov.  Zool.    (1894),   1,   397. 
Type:  P.  decussata  JNIoore. 
Phthonoloba  decussata  Moore. 

Phthovoloha  decussata  INIoore,  Proc.  ZoiJl.  Soc.  Lond.   (1867),  655,  pi.  33, 
fig.  10. 

Negros,  Mount  Canlaon,  850  meters  (6448  C.  S.  Banks). 
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Siil)f.   ACIDALIIN/E. 

ACIDALIA    I  K'itscliko. 

Eu7:  Schvietterl.    (1825),   5,   4:{S. 
Type:   A.  ochrata  Scop. 

*ACIDAI,IA    RUFULA    Swillll. 

Aridalin   ritfuht   Swiiili. 
Luzox.  Manila.   I*.   I.   (3o0r>  ('.  S.  lianks). 

Sul,i.   GEOMETRIN.^. 

DYSPHANIA   lliihiKM-. 
Verz.    (181G),   175. 
Type:   D.  rniliiaris  Linn. 
Dyspiiama  palmyra  Stoll. 

Phalcena,    Boi»hi/.r    pdhni/ra    Stoll,    ("ram.     Pap.    Kxot.     (17!M)),    5,     15!). 

pi.  36,  fig.  1. 
Eusclicma  pah>u/ra   lliibn..   Verz.,    (ISIO).    175;    llaiiips..    Fauna    Rritisli 

Ind.,  Moths   (1895),  3,  470. 
Euschema    transversa  Moore,   Lep.   Ceylon    (1887),   3,  422,  />/.   ISit,  fins. 

3.  3a. 
Dysphania  palmyra  Swinh..  Cat.  Lep.  Ilet.   (1900),  2,  381. 

Palawan,  Iwahi.o-,  P.   T.    (9445  C.  M.    Wrlwr,  11 10()   IT.  Schullze). 

AFRENA  llanipsoii. 

Trans.  Ent.  Soc.  Lond.    (1895),   ;}14. 
Type:   A.  esmeralda  Hanips. 
Afrena  ESMERALDA  ITamps. 

Afrena  esmeralda  Ilanips.,  Trans.  Ent.   Soc.   Lond.    (1S95).  .'114;    Fauna 
British   Ind.,  Moths    (1896),  4,   565. 

LrzoK.  :\Iaiiila.  P.  T.  (11545  W.  Schultze). 
Fam.   PYRAI>II)-K. 

Subf.   ANERASTIIN/E. 

ANERASTIA  Hiilmer. 
Verz.    (1816),  3G7. 
Type:  ^1.  lotella  Hiibn. 
*Anerastia  celsella  Walk. 

Anerastia  celsella  Walk.,  Cat.  Lep.  British  Mus.  (1863),  27,  193;  llanips.. 
Fauna  British  Ind.,  Moths   (1896),  4,  56. 

Luzox,  ]\Janila.  P.  1.  (3831  C.  S.  Bank^). 

♦Anerastia  pallidicosta  Walk. 

Pempelia  cautclla  Walk.,  Cat.  Lep.  British  :Mu.s.  (1863),  27,  73. 

Cadra  defectella  Walk.,  op.  cil.    (1864),  30,  962. 

Ephestia  cauteUa  Hamps.,  Fauna  British  Ind.,  Moths  (1896),  4,  06. 

Luzox,  Manila,  P.  I.  (117,  38?8,  3S7G  C.  S.  BanLs). 
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NEPHOPTERYX   lliibner. 

Verz.    (1816),  370. 
Type:   A'.  rhencUa  Zinck. 

*•  NKPHOPTKRYX   SYNTARACTIS   Tuin. 

Xephopteryx  syniaraciis  Turner,  Proc.  Roy.  Soc.  Queensl.  (1904),  18,  145. 
Luzox,  Manila,  P.  I.  (41G9  C.  S.  Banls). 
CANTHELEA   Walker. 

Cat.  Lep.  British  Mus.    (18G6),  35,   1726. 
Type:  C  cegmisalis  Walk. 

*  Canthelea  ^gnusalts  Walk. 

PyraUsfccgmisalis  Walk.,  op.  cit.  (1859),  19,  905. 
Homooosoma  gratella  Walk.,  op.  cit.  (1863),  27,  26. 
Homa-soma  derasella  Swinli.,  Proc.  Zoo].  Soc.  Lond.    (1885),  877,  pi.  57, 

fig.  19. 
Epicrocis  cegnusalis  Hamps.,  Fauna  British  Ind.,  Jitoths   (1896),  4,  85. 

Luzon,  Manila,  P.  I.  (2376,  2632  C.  S.  Banlcs). 

PHYCITA  Curtis. 

British  Enf.   (1840),  6,  233. 
Type:  P.  spissicella  Fabr. 
"Phycita  -peoximalis  Walk. 

Ncphopteryx  proximalis  Walk.,  Cat.  Lep.  British  Mus.   (1803),  27,  68. 

Phycita  proximalis  Hamps.,  Fauna  British  Ind.,  Moths    (1806),  4,' 94. 

Luzon,  Manila,  P.  I.  (586-i  C.  S.  Banks). 

"Phycita  clientella  Zell. 

Nephopteryx  clientella  Zell.,  Stett.  Ent.  Zeit.    (1867),  396. 

Phycita  clientella  Hamps.,  Fauna  British  Ind.,  Moths   (1896),  4,  94. 

Luzon,  Manila,  P.  I.  (262S  C.  S.  Banks;  5246  "ir.  SchuUze). 

RHODOPH/EA  Guenee. 

Eur.  Microl.  Ind.  Mclh.   (1845),  74. 
Type:   R.  advenella  Zinck. 
*RHODOPHiEA  heringii  Rag. 

Bhodophaa  heringii  Rag.,  Ann.  Soc.  Ent.  France    (1888),  282;   Hamps., 
Fauna  British  Ind.,  Moths   (1896),  4,  99. 

•  Luzon.  Manila,  P.  I.  (2631  (7.  /?.  Banks). 

Subf.   ENDOTRICHIN.^, 

ENDOTRICHA  Zeller. 
Iris   (1847),  293. 
Type:  E.  flammealis  Schiff. 
*Endotricha  puncticostalis  Walk. 

Rhisina  puncticostalis  Walk.,  Cat.  Lep.  British  Mus.   (1865),  34,  1324. 

Luzon,  Manila,  P.  I.  (4176  C.  S.  Banks;  4244  Geo.  L.  Arancta). 
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Subf.   PYRALIN.^. 

PYRALIS   Liiuueus. 

Syst.  yat.   (1767),   12,  881. 
Type:    P.  farinalis  Linn. 
*Pyr.\lis  pictalis  Curt. 

Asopia  pictalis  Curt.,  British  Ent.   (1834),  11,  pi.  527. 
Pyralis  pronaealis  Walk.,  Trans.  Ent.  Soc.  Lond.  (1859),  19,  906. 
J'yralis  proximalis  Walk.,  Trans.  Ent.  Soc.  Loud.   (1864),  120. 
Myclois    bractiatcUa    Walk.,    Cat.    Lep.    British   Mus.     (1863),    27,    36; 
Moore,  I^p.  Ceyl.   (1887),  3,  202,  pi.  J78,  fig.  3. 

Luzon,  Manila.  P.  I.  (?5n?  C.  S.  Bard-.^). 

Subl.    HYDROCAMPIN>E. 

NYMPHULA  Schrank. 

Fauna  Boica  (1S02),  2,  102. 
Type:   N.  nympha:ata  Linn. 
*Nymphula  tubbata  Butl. 

Xymphula  turbata  Butl.,  Trans.   Ent.  Soc.  Lond.    (1881),  586;   Hamps., 
Fauna  British  Tnd.,  Moths   (1896),  4,  192. 

Luzox,  Manila.   P.   1.    (29.34  ^Y.  SchuUzc.  4172   C.  S.  Banks,  5898 
G.  M.  Xell). 

MUSOTIMA  Meyrick. 

Trans.  Ent.  Soc.  Lond.    (1S84),  288. 
Type:   M.  anducalis  Feld. 

*^IUSOTIMA   SXJFFUSALIS  Ilamps. 

ilusotima  suffusalis  Hamps.,  111.  Lep.  Het.  British  Mus.    (1893),  9,  178, 
pi.  17',,  fig.  20;  Fauna  British  Ind.,  Moths   (1890),  4,  199. 

Luzox.  Manila,  P.  I.  (5884  G.  M.  XrlJ). 

ORPHNOPHANES  Lederer. 

Mien.  Ent.  Mon.    (1863),  428. 
Type:   0.   eucerasalis  Walk. 
♦Obphnophanes  albisignaus  Hamps. 

Orphnophanes  albisignalis  Hamps.,   Fauna   British   Ins.,   Moths    (1896), 
4,  231. 

Luzox,  Provimo  of  r,en,i:uot.  Tiinidad.  !'.  T.  (8088  C.  S.  BanW). 

Siihf.   MARGARONIIN.^. 
LOMOTROPA    l.odorer. 

IVieM.  Ent.  .Mon.   (1863),  7,  404. 
Tj'pe:   L.  costifiexalis  Guen. 

LOMOTROPA  COSTIFLEXALIS   Guen. 

Pygospila    costifiexalis    Guen.,    Delt.    et    Pyral.     (1854),    313;    Hamps., 

Fauna  British  Ind.,  Moths   (1896),  4,  362. 
Lomotropa  costifiexalis  Led.,  1.  c.  405,  pi.  i.},  fig.  8. 

Luzox,  Manila,  P.  J.  (3549  Pi.  E.  Brown,  S.  ./.). 

97121 ?, 
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Siibf.   PYRAUSTIN^E. 

OMPHISA  Moore. 

Lci>.  Cci/lvn   (1,S8()).  3,  .•517. 
Type:   O.  ana.sfoninsolifi  (iiicn. 

O.MIMIISA    ANASTOXIOSALIS    (Jueil. 

PioHca  (iiiastoDiomlis  Gueii.,  Delt.  et  Pyral.   (1854),  'M'.]. 
Onipliisa  a)iasfoi)}osolis  Hamps.,   Fauna   British   Iiul.,   Moths    (ISiJG),   4, 
382;  Swinh.,  Cat.  Lep.,  Het.    (1900),  2,  521. 

Luzon,  Manila.  P.  L  (8049  C.  S.  fiauhs). 

CHROCHIPHORA   Hiilmer. 

Geyer,  Samiul,  Exot.  Schmctlcrl.    (1838).  4,  12. 
Type:   C.  testulalis  Hubn. 

("IIROCIIIPHOUA    TESTULALIS    HllblL 

Chrochipora  testulalis  Hubn.,  loc.  eit.,  figs.  629,  030. 
Stenia  testulalis  Guen.,  Delt.  et  Pyi-al.   (1854),  230. 
Siriocauta  testulalis  Led.,  Wien.  Ent.  Mon.   (1863),  7,  424. 
Maruca  testulalis  Moore,  Lep.   Ceylon    (1885),   3,   298;    Hamps.,   Fauna 
British  Ind.,  Moths    (1896),  4,  393. 

LuzoK,  Manila.  P.  T.  (9757  R.  }Vcnu). 

ACHARANA  Moore. 

Lep.  Ceylon.    (1885),  3,  285. 
Type:  A.  phoeopteralis  Guen. 

ACHARANA  LICARSISALIS   Walk. 

Botys  licarsisalis  Walk.,  Cat.  Lep.  Het.,  British  Mus.   (1859),  18,  686. 
Pachyzancla    licarsisalis    Hamps..    Famia    British    Ind.,    Moths     (1896), 

4,  402. 
Acharana  licarsisalis  Swinh.,  Cat.  Lep.,  Het.   (1900),  2,  526. 

Luzon,  Manila,  P.  T.  (3124,  3926,  4323,  4727,  W.  SclmUze). 
Fam.  TINEII)^. 

MICROCOSSUS  Moore. 

Lep.  Ceylon  (1885),  3,  497. 
Type:   M.  mackwoodii  Moore. 
MiCKOCOSSUS  MACKWOODII  Moore. 

Microcossus  mackwoodii  Moore,  loc.  cit.,  498,  p^  208,  fig.  9. 

Luzon,  Manila,  P.  I.  (4757,  8047  If.  Scludtze). 


ILLUSTRATIONS. 


I'l.ATE    I. 


KlG.   1.   Adliillia  sainart'iisis  Sclmltze    9. 

2.  Pseudoganisa  curraiii  Schultze   $. 

3.  Deilcmera  gratia  Scluiltzo    9  . 

4.  Xumenes  insolita   Sclmltze    $ . 

5.  Plithonololta  bengiictana  Sclmltze   $  . 
0.  Adliillia  benguetana  Sclmltze   $. 

7.  Adliillia  benguetana  Sclmltze    9  . 
S.  Hyperpeiissa  pulchella  Sclmltze   9  . 
9.  Tarucus  leopardus   Schultze    $     (underside). 
10.  Monota^xis  montanus  Schultze   9. 
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NEUE  COLEOPTERA    LAMELLICORNIA   VON   DEN 
PHILIPPINEN. 


Von  J.  MoSEK. 
{Berlin,  Germany. 


Die  im  folgeudeii  beseliriebeuen  Arteu  befandeu  sich  imtcr  dein 
Material,  welches  mir  das  Bureau  of  Science  in  Manila  zur  Bestimmung 
iibersandte,  und  wurden  mir  von  diesen  Arten  Doubletten  giitigst 
iiberlassen. 

Macronota  luctuosa  Voll.,  subsp.  palawanica  subsp.  iiov. 

Differt  a  luctuosa  Yoll. :  Minor.  clAper  femoribus  tibiisque  rulis. — 
Long.  17  mill. 

Typus  No.  10725  in  Coll.  Ent.,  Bureau  of  Science,  Manila,  P.  I. 

Hab:  Palawan,  Iwahig,  P.  I.  {W.  Schultze  collector). 

Auf  Palawan  kommt.eine  kleine  Lokalform  der  Macronota  luctuosa 
Toll.,  vor.  Die  Exemplare  von  Amboina,  Sumatra  und  Xias  sind  von 
gleicher  Grosse.  Wahrend  jedocli  bei  den  Exemplaren  von  Sumatra  und 
N'ias,  Clypeus  und  Fiihler  schwarz  sind,  sind  bei  solchen  von  Amboina  der 
Clypeus  und  Fiihler  rotbraun.  Audi  zeigen  bei  einigen  Exemplaren 
von  letzterer  Lokalitat  die  Beine  eine  pechbraune  Farbung.  Exemplare 
von  Palawan  sind  nun  bedeutcnd  kleiner  und  sind  bei  ihnen  der  vordere 
Teil  de?  Clypeus,  die  Fiihler,  Schonkel  und  Schienen  rotbraun  gefarbt. 
Astraea  multimacuiata  sp.  nov. 

Nigra,  supra  opaca  flavomaculata.  Capite  punctato,  f route  flavo- 
bivittata,  clypeo  nitido,  antice  emarginato;  antennis  piceis;  prothorace 
disco  sparsim  lateraliter  paulo  densius  punctato,  vittis  5  maculisque  2  an 
4  flavis  ornato;  scutello  vitta  media  flava;  scapulis  flavis;  elytris  disco 
striatis  lateraliter  aciculato-punctatis,  singulis  maculis  13-15  flavis 
ornatis;  pygidio  flavo,  nigro-bivittato,  aciculi\to-punctato,  punctis  setas 
minutas  flavas  ferentibus.  Corpore  infra  medio  nitido,  lateribus  flavo- 
tomentosis. — Long.  11  mill. 

Typus  No.  7294  in  Coll.  Ent.,  Bureau  of  Science,  Manila,  1'.  I. 

Hab:  Mindanao,  Camp  Keithley,  P.  I.  (Mrs.  M.  S.  Clemens  col- 
lector).* 

Die  Art,  von  der  zwci  miiiinliche  Exemplare  vorliegen,  ist  etwas  kleiner 
als   .1.    tigrina   Mohn.,   hat   dieselbe   Zeichnung   des   Halsschildes   aber 
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zahlreichere  gelbe  Flockt'  auf  dcii  Fliigeldeckcn.  i)er  gliinzeiide  Clyi)eu.s 
ist  yorn  in  der  Milte  bugenfoniiig  ausgeselinitten,  die  Lappen  sind 
abgerundet;  Scheitel  und  Stii'ii  sind  matt  imd  in  it  zwei  gelbon  Liings- 
bin'den  versolicMi.  Die  Fiihler  sind  pecldtraun.  Das  llalsschild  hat  fiinf 
gelbe  Liingsbinden,  von  deuen  die  mittlere  weder  den  Vorder-noeh  den 
Hinterraud  erreicht,  wiihrend  die  vier  iibrigen,  voiii  \'orderrande 
ausgehend,  hinten  verkiirzt  sind.  Vor  dem  Hintorrande  betindet  sicli 
•jederseits  dcs  Schildcliens  ein  gelber  Malcel  nnd  bci  dem  einen  Exemplar 
ist  audi  ein  kleiner  pnnktformiger  Fleck  zwisclien  den  beiden  iiusseren 
Binden  vorwiirts  der  Mitte  vorhanden.  Der  Discus  des  Halsschildes  zeigt 
nur  eine  zersti-eute  und  scliwaclie  Punktierung,  walirend  die  Punkte  an 
den  Seiten  etwas  dichter  stelien  und  hier  Imfeisenformig,  sind.  Das 
Scliildchen  triigt  eino  gell^c  Liingsbinde.  Die  Fliigeldecken  zeigen  auf 
dem  Discus  neben  der  ISTaht  drei  nach  vorn  und  hinten  verschwindende 
Langsnadelrisse  und  daneben  nach  dem  Aussenrande  zu  Reihen  von 
nadelrissigen  Punkten.  Die  Naht  ist  niclit  wie  bei  tigrm-a  in  eine  Spitze 
ausgezogen.  Jede  Pliigeldecke  tragt  13-15  gelbe  Flecke,  von  denen  8 
ungefahr  an  derselben  Stelle  stelien  wie  bei  tlgrina,  aber  eine  mehr 
quere  Gestalt  liaben,  walirend  die  iibrigen,  kleineren,  auf  dem  Discus 
neben  der  ISTalit  liegen.  Das  gelb  tomentierte  Pygidium  tragt  zwei 
schwarze  Langsbinden.  Es  hat  eine  zerstreute  liufeisenformige  Punk- 
tierung  und  ist  jeder  Punkt  mit  eineni  gelblichen  Borstchen  versehen. 
Die  Unterseite  ist  in  der  Mitte  gliinzend  und  mit  vereinzelten  Punkten 
besetzt.  Die  Seiten  sind  breit  gelb  tomentiert  und  zeigen  sich  auf  dem 
Abdomen  in  dieser  Tomentbedecknng  an  jeder  Seite  drei  quere  schwarze 
unbedeckte  Flecke.  Bei  dem  einen  der  beiden  voiiiegenden  Exemplare 
stehen  diese  schwarzen  Flecken  auf  dem  dritten  und  vierten  Bauchseg- 
ment  mit  der  schwarzen  Mitte  in  Verbindung.  Die  Seiten  der  Brust  sind 
mit  niclit  diclit  stehenden  gelben  Haaren  besetzt,  wahrend  die  weitlauflgen 
nadelrissigen  Punkte  des  Abdomens  kleine  gelbliche  Borsten  tragen.  Der 
Bnistfortsatz  ist  kurz,  vorn  breit  gerundet.  Die  Vorderschienen  sind  beim 
$  zweizahnig,  die  inneren  Sporen  der  Hinterschienen  sind  bei  den 
voiiiegenden  beiden  Exemplaren  nicht  1  anger  als  die  ausseren.  Der 
Forceps  ist  ganz  anders  gebildet  als  bei  tigrina. 

Hoplia  philippensis  sp.  nov. 

Eufo-picea,  dense  aureo-squamulata  et  sparsim  flavo-pilosa.  Clypeo 
leviter  coriaeeo,  nitido,  postice  punctis  grossis  setiferis  tecto ;  tibiis  anticis 
tridentatis,  antennis  9-articulatis. — Long.  5.5  mill. 

Typus  No.  6026  in  Coll.  Ent.,  Bureau  of  Science,  Manila,  P.  I. 

Hab:  Negeos  Occidental,  Maao,  P.  I.  {Charles  S.  Banks  collector). 

Die  Art  gehort  zur  aurantiaca-Grvc^^e.  Sie  ist  von  rotbrauner  Far- 
bung  und  dicht  mit  goldigen  Schuppen  bedeckt.  Der  Clypeus  its  un- 
beschuppt,  scliwach  lederartig  gliinzend,  im  hinteren  Telle  mit  sehr 
groben  gelblicli  beborsteten  Punkten.     Sammtliche   Schuppen  sind  von 
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rundlieher  Gestalt  unci  initiTSfhcidel  sii-h  die  Arl  dadurcli  leicht  von 
der  gk'ichfalls  auf  den  l*liilii)j)int'n  vorkonimcndeii  sinijdf.r  Sharp,  bei 
der  die  Scluippen  der  l-'liiiroldccken  langlieh  goformt  siml.  Die  kurzen 
gelbliclien  Borstenluiare  der  Fliigeldecken  stelion  in  regc'lniiissigen  Reihen 
unil  zwar  fehlt  da,  wo  sich  ein  Borstenliaar  l)e(indet,  die  Schuppe. 
In  Gestalt  nnd  Form  der  Scliuppen  hat  die  Art  Ahnlichkeit  mit  uurifera 
Brnsk.  von  Borneo,  doch  sind  bei  letzterer  Art  dif  \'orderecken  des 
Halsschildes  stiirkcr  vorgezogen  nnd  s])iiz\vinklig.  I)ri  pliiliiipcnsis  recht- 
winklig. 
Hoplia   maculifera   sp.  nov. 

ricea,  s\\\n-a  dense  )lavo-s((iianiosa,  vitlis  duabus  nuiculis(|ue  nonnullis 
elytrornni  nigro-l)ninneis,  sul)tus  dense  aureo-squamulata.  Clypeo  hand 
sqnamoso,.  snbrugoso ;  tibiis  antieis  tridentatis,  antennis  9-articnlatis. — 
Long.  7  mill. 

Typns  No.  72'25  in  Coll.  Ent.,  Bureau  of  Science,  Manila,  P.  I. 

ITab:  Luzox,  Provinee  of  Benguet,  Irisaii  iiiver.  P.  I.  (7i'.  C  }fr- 
Gregor  collector). 

Etwas  grosser  als  die  voi'hergehende  Art,  die  Form  der  Schuppen  und 
die  borstenartige  Behaarung  ebenso,  aber  die  Schuppen  anders  gefarbt, 
der  Clypeus  runzelig,  so  dass  die  grosseren  beborsteten  Puukte  nicht 
hervortreten  wie  bei  der  vorhei-gelienden  Art.  Die  Schuppen  der  Oberseite 
sind  heller  oder  dunkler  gelb  gefarbt,  die  Zeichnungen  sind  mehr  oder 
weniger  dunkelbraun.  Auf  dem  Halsschilde  befmden  sich  in  der  Mitte 
zwei  Liingsbinden  und  sind  ausserdem  noch  zwei  iiussere  angedeutet. 
Auf  den  Fliigeldecken  befindet  sich  ein  Liingsfleck  unterhalb  der  Schulter, 
einer  auf  dem  Discus  vor  der  Mitte  und  ein  fast  nierenformiger  liinter 
der  Mitte.  Die  Schuppen  der  Unterseite  sehimmern  schwach  goldig. 
Wegen  des  anders  skulptierten  Clypeus  glanbe  ich  nicht,  dass  diese 
Art  nur  eine  Varietiit  der  vorhergehenden  ist,  wenn  gleich  auch  die 
Arten  der  awra/»imca-Gruppe  ahnlich  gefarbte  Yarietaten  zu  bilden 
pfiegen. 
Lepidiota  corpulenta  sp.  nov. 

2  castanea,  supra  uitida,  paree  ilavo-squamulata.  Capite,  fronte 
sparsim  fortiter  punetulata,  clypeo  lateribus  rotundatis,  margine  antico 
haud  exciso,  ruguloso-pimctato,  piinctis  omnibus  flavo-sqnamosis;  anten- 
nis 9-articulatis';  |)rothorace  antice  et  ])ostice  attenuato,  angulis  posticis 
obtusis,  antieis  fere  rectis,  paulo  prominulis,  haud  dense "  fortiter  et 
ruguloso-pimctato,  punctis  s([uanias  minutas  ferentibus;  scutello  semicir- 
culari,  parce  punctulato :  elytris  subcostatis,  rugoso-punctatis,  punctis 
squamulatis,  sutura  Uvvi ;  pygidio  densius  cinereo-squamulato-setoso. 
Subtus  pectoris  lateribus  griseo-villosis,  abdominis  medio  sparsim,  later- 
ibus dense  cinero-squamulatis ;  tibiis  antieis  tridentatis.— Long.  26  mill. 

Typus  Xo.  6883  in  Coll.  Ent.,  Bureau  of  Science,  ]\ranila,  P.  I. 

Hab:  MI^^^AXAO,  Camp  Keithley,  P.  T.  (Mrs.  M.  S.  Clemens  col- 
lector) ;  Cebu  (7431  A.  CelesUno). 
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Die  Art,  von  tier  drei  weiblielic  Kxeiuplaiv  vorliegen,  geliort  zu  (]vn 
kleineren  Artcn  der  Gattimg  Lepidiota,  ist  von  robustcr  Gestalt  uiid 
dnrch  neungliedrige  Flililor  ausgezeichnet.  Die  Farbung  ist  braun,  die 
Oberseite  ist  gllinzend  und  mit  niclit  dicht  stehendcn  kleinen  gell)lichen 
Schiippchen  bedeckt.  Die  Stirn  ist  kraftig  aber  zerstreut,  der  Clypeas 
grob  runzelig  pnnktiort,  alle  Punkte  tragen  gelbe  borstenartige  Scbup- 
pen.  Das  dritto  Fiililerglied  ist  nm  die  Halfte  langer  als  das  vierte. 
Das  Halsschild  ist  bcdeutond  breiter  als  lang,  in  der  Mitte  am  breitesten, 
die  Hintereeken  sijid  stumpfwinklig,  die  schwach  vorgezogenen  Vor- 
derecken  fast  reclitwinklig.  Die  Oberfliiche  ist  ebenso  wie  die  des  Schild- 
chens  nicht  dicht  aber  grob  runzelig  punktiert  und  jeder  Punkt  mit 
einem  kleinen  gelblichen  Scliiippchen  versehen.  Die  Fliigeldecken  zeigen 
ausser  der  glatten,  schwach  erhabenen  Naht,  noch  2-3  Eippen,  welche 
sich  schwach  von  der  runzlig  punktierten  und  mit  kleinen  Schuppen 
vei-sehenen  Oberflache  abheben.  Das  Pygidium  ist  dichter  nadelrissig 
punktiert  und  weisslich  beschuppt.  Die  Seiten  der  Brust  sind  gelblich- 
grau  behaart,  die  Mitte  der  Brust  zeigt  nur  vereinzelte  grobe  Punkte. 
Die  Mitte  des  Abdomens  ist  zerstreut  punktiert,  die  Seiten  sind  dicht 
mit  borstenartige  weissliche  Schuppen  tragenden  Punkten  bedeckt.  Die 
Beine  sind  weiss  beborstet,  die  Vorderschienen  dreizalmig. 

Apogonia  metallescens  sp.  nov. 

Nigro-brunnea,  nitida,  supra  vividi  et  cupreomicans.  Capite  hand 
dense  punctulato,  clypea-antice  pafum  emarginato,  fortius  punctato;  an- 
tennis  piceis;  prothorace  transverso,  angulis  posticis  rotundatis,  angulis 
anticis  prominulis,  acutis,  disco  hand  crebre,  lateraliter  paulo  densius 
punctato  et  leviteo  impresso:  scutello  dere  Ifevi;  elytris  postice  paulo 
ampliatis,  subrugoso-punctatis,  vix  costatis;  pygidio  ruguloso-punctato. 
Subtus  medio  subtiliter  et  sparsim,  lateraliter  densius  et  fertius  um- 
bilicato-punctata,  tibiis  anticis  bidentatis. — Long.  10-11  mill. 

Typus  No..  6901  in  Coll.  Ent.,  Bureau  of  Science,  Manila,  P.  I. 

Hab. :  Mindanao,  C\amp  Keithley,  P.  I.  {Mrs.  M.  S.  Clemens  col- 
lector). 

In  Grosse  und  Gestalt  der  A.  major  Waterh.,  von  Japan  ahnlich,  die 
Fliigeldecken  jedoch  ohne  deutliche  Piippen.  Die  Farbung  ist  schwarz- 
braun,  die  Oberseite  metallisch  griin,  teilweise  anch  kupfrig  schimmernd. 
Die  Stirn  ist  nicht  dicht,  der  Clypeus  dichter  und  etwas  grober  punk- 
tiert, Yom  flach  ausgerandet.  Das  Halsschild  ist  mehr  als  doppelt  so 
breit  wie  lang,  die  Vorderecken  sind  etwas  vorgezogen,  die  Hintereeken 
breit  abgerundet;  der  Discus  ist  bei  dem  einen  der  beiden  vorliegenden 
Exemplare  zerstreut,  bei  dem  anderen  miissig  dicht  punktiert;  neben 
den  Seitenrandern  stehen  die  Punkte  etwas  dichter  und  sind  grober 
und  findet  sich  hier  ein  fiacher  Eindruck.  Das  Schildchen  ist  bei 
dem  einen  Exemplar  ganz  glatt,  bei  dem  anderen  tragt  es  einige  sehr 
schwache  Punkte.     Die  Fliigeldecken  zeigen  nur  bei  schrager  Beti-acli- 
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tung  sthwaclio  Andeutungeii  von  drei  I{ipi)eii.  Sie  sind  niiissig  dicht 
mnzelig  punktiert,  nach  den  Seiten  liin  grohor  uiid  IiIlt  (|uorrunzelig. 
Das  Pygidium  zeigt  cine  sehr  kriiftigo  ruiizelige  Punktierung.  Unter- 
seits  ist  die  Mitte  nur  zerstreut  und  Tein  punktiert,  wiihrend  an  den 
Seiten  die  Punkte  diehter  stehen,  grober  sind  und  iiusserst  kleine,  nur 
mit  dei-  Lupe  siehtbaiv  Roistclion  iT-agcn.  Die  Vorderstliicncn  sind 
zweiziilmig. 

Apogonia   nigrobrunnea  ^p.  iiov. 

Nigro-brunnea,  nitida.  Capite  sat  c-rebre  punctato,  clypeo  brevi, 
antice  subtruncato,  ruguloso-punctato ;  antennis  rufis;  prothorace  trans- 
verso,  sat  dense  punctato,  lateraliter  leviter  impresso,  angulis  posticis 
rotundatis,  angulis  anticis  paulo  prominulis,  fere  rectis;  .scutello  linea 
media  leavi;  elytris  postiee  parum  ampliatis,  disco  subtiliter,  lateraliter 
paulo  fortius  punetatis,  subtricostatis;  pygidio  dense  et  fortiter  punctato, 
subcarinato.  Subtus  medio  sparsim,  lateraliter  densius  punctata,  punctis 
setas  minutas  ferentibus;  tibiis  anticis  tridentatis. — Long.  ^2  mill. 

Typus  No.  991  in  Coll.  Ent.,  Bureau  of  Science,  Manila. 

Hab:  Luzox.  Province  of  Beng-uet,  Irisan  Piver.  P.  I.  (U.  C.  Mc- 
Gregor collector). 

In  Gestalt  der  vorigen  Art  ahnlich  von  schwarzbrauner  Fiirbung,  stark 
glanzend,  metallisch  schimmernd.  Der  Kopf  ist  massig  dicht,  an  der 
Clypeusnaht  weitlaufiger  punktiert,  der  Clypeus  ist  vorn  fast  gerade 
abgestutzt  und  grob,  beinahe  mnzelig  punktiert.  Die  Fiihler  sind  rot- 
gelb.  Das  Halsschild  ist  sehr  quer,  massig  dicht,  auf  den  Seiten  etwas 
runzelig  punktiert,  jederseits  neben  den  Seitenrandem  mit  schwachem 
Eindiiick.  '  Die  Hinterecken  sind  breJt  abgerundet,  die  etwas  vorgezo- 
genen  Yorderecken  beinahe  rechtwinklig.  Das  Schildchen  lasst  cine 
glatte  Mittellinie  erkennen.  Die  nach  liinten  schwach  erweiterten  Flii- 
geldecken  sind  etwas  weitlaufiger  punktiert  als  das  Halsschild.  Auf 
dem  Discus  sind  die  Punkte  schwach,  an  den  Seiten  etwas  kriiftiger. 
Ausserdem  erscheinen  die  Fliigeldecken  schwach  quergerunzelt.  Die 
drei  Eippen  sind  sehr  undeutlich,  die  erste  verbreitert  sich  nach  hinten. 
Das  Pygidium  ist  sehr  grob  punktiert  und  triigt  in  der  Mitte  einen 
undeutlichen  Langskiel.  Die  Unterseite  zeigt  in  der  Mitte  zerstreute, 
an  den  Seiten  diehter  stehende  Punkte  und  ist  jeder  Punkt  mit  einem 
sehr  kleinen  gelblichen  Borstchen  verselien.  Die  Vorderschienen  sind 
krjiftig  drciziihnig. 
Apogonia  viridana  sp.  nov. 

Convexa,  viridis,  nitida;  antennis,  pygidio  pedibustjue  brunneis.  Ca- 
pite, fronte  fortiter  punctulata,  clypeo  antice  truucato,  ruguloso-punc- 
tato; prothorace  longitudine  duplo  latiore,  sparsim  punctato,  angulis 
posticis  obtu.sis,  .subrotundatis,  angulis  anticis  fere  rectis,  paulo  promi- 
nulis; scutello  fere  laevi;  elytris  subrugoso-punctatis,  indistincte  bicos- 
tatis;  propygidio  pygidioque  fortiter  ruguloso-puiutatis,  punctis  squami- 
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feris.     Corpore  ijil'ia  lue'dio  spai'siiu  punctalo,  latei'ibu.s  sat  dense  flavo- 
squamosis;  tibiis  aiiticis  bidentatis. — Long.  7  mill. 

Typus  No,  10660  in  Coll.  Ent.,  Bureau  of  Science,  Manila,  P.  I. 

Hab :  Luzon,  Caravan.  Cajualaniogan,  I*.  L  (//.  M.  Curran  col- 
lector) . 

Eine  kleinere  gcwiilbte  Art,  griin,  gljinzend,  FiUdcr,  •  Propygidium, 
Pygidiimi  und  Bcinc  braiin,  Ilalsscliild  und  Kept"  bei  deiu  eincn  der 
l)eiden  vorliegenden  Ijlxemplare  ohvas  kiipferig.  Die  Slirn  ist  miissig 
diclit  mil  tiefen  Punkten  bedeckt,  der  vorn  fast  geradc  abgestutzte 
Clypeus  ist  dicht,  fast  nuizclig  piinktiert.  Das  Halsschild  tragt  nur 
eine  zerstreute  Piinktiei'ung,  die  stiimpfen  Hinterecken  sind  fast  abge- 
rundet,  die  etwas  vorgezogenen  Vorderecken  nngcfalu  reclitwinldig. 
Das  Schildchen  ist  bei  dem  einen  der  beiden  Exemplare  ganz  glatt,  bei 
dem  anderen  sind  einige  schwache  Punkte  erkennbar.  Die  Flligeldecken 
sind  zwar  uicht  sehr  dicht  aber  grob  und  namentlich  nach  den  Seiten- 
randern  zu  runzelig  punktiert,  Zwei  Eippen  auf  dem  Discus  treten 
nur  wenig  horvor,  die  Naht  ist  fast  glatt,  neben  den  Seitenrandern  be- 
finden  sich  fiinf  regclnuissige  Punktreihen.  Propygidium  und  Pygi- 
diuni  sind  mit  groben  Punkten  bedeckt,  so  dass  sie  stark  runzelig  er- 
scheinen.  Jeder  dieser  Punkte  tragt  ein  kleines  gelbes  Schiippchen, 
Die  Mitte  der  Brust  ist  zerstreut  punktiert,  die  Bauclisegmente  zeigen 
in  der  Mitte  eine  Querreihe  von  beborsteten  Punkten,  die  Seiten  der 
Brust  und  des  Abdomens  sind  ziemlich  dicht  mit  gelblichen  Schuppen 
bedeckt.     Die  Vorderschienen  sind  zweizahnig. 

Die   Art   scheint   der  mir  unbekannten  A.    magiiifica  Bits,   nahe   zu 
stehen,  doch  ist  diese  grosser  und  hat  dreiziilinige  Vorderschienen. 
Apogonia  lutea  sp.  nov. 

Elongata,  lutea,  nitida,  capite  thoraceque  obscurioribus.  Fronte  haud 
dense  punctulata,  clypeus  antice  parum  emarginato,  fortiter  punctato; 
antennis  testaceis;  prothorace  valde  transverso,  disco  sparsim  versus  mar- 
gines  laterales  densius  punctato,  angulis  posticis  rotundatis,  angulis  an- 
ticis  prominulis ;  scutello  laevi ;  elytris  haud  crebe '  fortiter  punctatis, 
disco  bicostatis,  sutura  costique  fere  laevibus;  pygidio  sparsim  punctato, 
punctis  in  posteriore  parte  flavo-pilosis.  Subtus  medio  fere  laevi,  late- 
ribus  fortiter  haud  dense  punctatis,  punctis  setas  rainutas  ferentibus; 
tibiis  anticis  tridentatis. — Long,  9  mill. 

Typus  No.  7223  in  Coll.  Ent,,  Bureau  of  Science,  Manila,  P.  I. 

Hab:  Luzoisr,  Province  of  Benguet,  Irisan  River,  P.  I.  {R.  C.  Mc- 
Gregor collector). 

Von  langlicher  Clestalt,  nach  hinten  schwach  verbreitert  schmutzig 
gelb,  Kopf,  Halsschild,  Schienen  und  Tarsen  braunlich.  Die  Stirn  ist 
massig  dicht  mit  ziemlich  kraftigen  Punkten  besetzt,  der  \orn  schwach 
ausgerandete  Clypeus  tragt  eine  sehr  grobe  Punktierung,  so  dass  er  fast 
runzlig  erscheint.     Das  Halsschild  ist  auf  dem  Discus  weitlaufig,  nach 
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den  Seiten  zu  t'li-^er  piuiktii-it,  die  Hinterecken  siiid  abgerundet,  die 
Vorderecken  etwas  vorgezogeu.  Die  Fliigeldecken  zeigen  auf  dem  Discue 
cine  unregelniiissige,  zicinlicli  grolje  Punktiemng  iind  niarkieron  sich 
zwei  Rippoii  dadurch,  dass  sit-  cIkmiso  wie  die  Xaht  fast  punktfrci  sind 
mid  von  l'uid<troilu'ii  ln'gi'ciizt  wcrcK'ii.  NoIk'h  den  Seitenriindcni  diT 
Fliigc'lde'cken  belinden  sicli  melirere  rogelmassige  PiuiktroilR'n.  Das 
Pygidiiim  zeigt  eiiie  weitlaullge  Punkticrung  and  trageii  die  Punktc  im 
liintcren  Telle  abstehende  gelbe  Haare.  Die  Unterselte  ist  in  der  ^litte 
fast  glatt,  dagrgcn  findet  sicli  an  den  Seiten  eine  kriiftige  aber  nicht 
besonders  diehte  Punktiemng;  die  Punkte  sind  mlt  kleinen  gelblielien 
Borstchen  besetzt.  Die  Vorderscliienen  sind  dreizahnig. 
Apogonia  rugipennis  sp.  nov. 

Elungata,  fusea,  nitida,  flavo-pilosa.  Caplte  mgoso-pimctato,  clypeo 
autice  emarginato;  prothoraee  transverso,  sat  dense  fortiter  subioiguloso- 
punetato,  angulis  postieis  rotundatis,  angiilis  anticis  fere  rectis,  vix 
promlnulis;  sciitello  dense  punctato ;  el}'ti'is  rugoso-punetatis,  indistinete 
bicostatis ;  pj'gidio  conico,  fortiter  et  prof unde  punctato.  Subtus  sat 
dense  punctata;  tibiis  anticis  trldentatis. — Long.  9  mill. 

Tvpus  ISTo.  7235  in  Coll.  p]nt.,  Bureau  of  Science,  Manila,  P.  I. 

ITab:  Luzo.v,  Province  of  Benguet,  Trisan  River,  P.  T.  {R.  C.  Mc- 
Gregor collector). 

Von  langliclier  Gestalt,  uuten  heller  obcn  dunkler  braun,  das  Ilais- 
schild  und  der  Kopf,  mit  Ausnahnie  des  Cl}-peus,  schwach  griin  nietallisch 
schimmernd.  Die  ganze  Oberseite  und  Unterseite  sind  mit  sehr  feinen, 
nicht  dicht  stehenden  Hiirchen  hedeckt,  welche  auf  der  Unterseite  anlie- 
gen,  auf  der  Oberseite  schwach  aufgerichtet  sind.  Der  Kopf  ist  sehr 
runzelig  punktiert,  der  Clypeus  vorn  ausgerandet.  Das  Halsseliild  zeigt 
eine  grobe  Punktierung,  die  Zwischenriiume  zwischen  den  Punkten  sind 
schwach  runzelig;  die  Hinterecken  sind  abgerundet,  die  fast  rechtwink- 
ligen  Vorderecken  kaum  vorgezogen.  Das  Schildchen  ist  auf  der  ganzen 
Fliiche  punktiert.  Auf  den  grob  und  runzelig  punktierten  Fliigeldecken 
markieren  sicli  zwei  Kippen  nur  sehr  undeutlich.  Das  P^^gidium  ist 
stumpf  kegelformig  und  tragt  sehi"  grosse  und  tiefe  Punkte.  Die  ganza 
Unterseite  ist  ziemlich  dicht  punktiert,  nur  auf  der  Mitte  der  Brust 
stehen  die  Punktc  etwas  weitlau tiger.  Die  Vorderscliienen  tragen  drei 
Zahne,  von  denen  die  beiden  untersteu  sehr  kriiftig  sind. 


FILIPINO  EARS,  II:  HARS  FROM  THF  MALECON  MORGUE. 


By  Robert  Bennett  Bean. 
{From    (he  Anatomical  Laboratory,  Philippine  Medical  School.) 


The  ears  of  all  the  iiiielaiiiied  bodies  that  remained  in  the  Manila 
City  Morgue  during  a  short  period  of  time  are  presented  here  in  three 
plates  to  illustrate  the  Primitive,  the  Iberian,  and  various  forms  of 
blended  ears.  The  individuals  represent  a  small  section  of  a  random 
sample  of  the  lower  strata  of  Manila's  population.  There  are  in  all  19 
adult  male  and  7  adult  female  Filipinos  and  1  adult  male  Eussian.  A 
table  containing  the  stature,  cephalic  index  and  nasal  index  of  the  subjects 
is  given  so  that  the  phj'sical  characteristics  of  the  individual  may  be 
compared  with  the  ear  type. 

The  Iberian  ears  are  shown  in  Plate  I.  The  ears  in  the  upper  row 
are  Iberian  Type  A;  those  in  the  middle  row  are  Iberian  Type  B;  and 
those  in  the  lower  row  are  Iberian  Type  D.  The  most  characteristic  ear 
of  each  type  is  placed  on  the  left;  the  others  are  modified  forms.  Photo- 
graphs of  both  the  riglit  and  left  ear  of  each  subject  are  reproduced  in 
two  positions :  Pirst,  the  side  view  of  each ;  then  the  right  ear  from  behind 
and  the  left  ear  from  in  front. 

Detailed  descriptions  are  unnecessary,  but  a  few  salient  facts  may  be 
mentioned.  The  essential  characteristics  of  the  Iberian  ear  are  seen  in 
the  inversion  of  the  concha  and  the  rolling  out  of  the  helix.  This  gives 
a  shallow  bowl  in  the  concha  and  a  flat  helix  below.  The  whole  ear 
assumes  a  flat  appearance  and  is  usually  placed  parallel  to  the  head  rather 
than  at  right  angles.  The  rim  of  the  helix  is  shaped  like  the  italic  letter 
/  or  the  old  English  or  German  fj',  which  can  be  seen  when  the  ear  is 
looked  at  from  behind.  The  ear  is  thin,  the  lines  of  the  skin  are  fine,  and 
the  skin  is  smooth  in  appearance,  but  harsh  to  the  touch. 

The  Modified  Primitive  ears  of  Plate  II  are  arranged  in  the  order 
of  increasing  modification  from  the  upper  left-hand  corner  to  the  lower 
right-hand  corner  of  the  plate.  The  Primitive  ear  is  characterized  by 
inversion  of  the  concha  and  rolling  in  of  the  helix.  The  upper  and  lower 
parts  of  the  latter  project  in  the  formation  of  a  shelf.  The  concha  is 
deep  and  resembles  a  bowl.     Viewed  from  behind,  the  flat  dorsal  surface 
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of  the  bowl  may  be  seen,  and  the  ui)per  pai't  of  the  lielix  and  the  Iowht 
])art  of  tbe  lobule  appear  to  be  tlie  lips  of  the  1)()\\  1.  'I'lie  ear  is  thick, 
tiie  skin  linos  are  eoai'se.  and  the  skin  is  rou,!i"h  in  appearance,  but  feels 
like  velvet. 

Ear  Xo.  87  is  notable  because  it  \v^is  i-enioved  rr(|ni  the  head  of  a 
Russian;  on  tiie  right  it  is  Modified  Jberian,  wbereas  on  tbe  left  it  is 
Modified  Primitive.  Tlie  pb3'sical  cbaracteristics  of  this  individual  re- 
semble the  Blends,  moderately  bracby-cephalie,  leptorrhine  and  tali. 
The  man  was  no  doubt  a  mixture  of  tbe  Iberian  from  Europe  and  tlie 
Primitive  from  Siberia. 

Pbite  TIT  represents  ears  that  appear  to  be  fused  Iberian  and  Primitive. 
In  each  ear  there  are  characteristics  of  l)oth,  but  they  are  different  from 
either,  and  the  physical  characteristics  are  those  of  the  Australoid  type. 
It  may  also  be  worthy  of  note  that  the  physical  characteristics  of  the 
individuals  with  the  modified  Iberian  ears  of  Plate  I  are  largely  Iberian 
and  the  physical  characteristics  of  the  individuals  with  the  Modified 
Primitive  ears  of  Plate  IT  are  largely  Primitive. 

The  cephalic  index  is  not  so  good  a  criterion  of  type  as  the  ear  form, 
because  it  is  seen  that  the  average  cephalic  index  of  the  subjects  with 
Iberian  characteristics  is  almost  as  great  as  that  of  those  with  Primitive 
markings.  The  nasal  index  for  the  same  reason  is  a  better  indicator 
than  the  stature.  Stature  and  cephalic  index  may  be  so  altered  by  the 
environment  as  to  become  of  no  service  in  the  determination  of  type: 
therefore,  other  factors  should  be  emphasized  for  this  purpose.  The  ear 
form  and  the  nasal  index  are  more  stalile  and  less  influenced  by  environ- 
ment:  therefore  they  are  better  factors  than  the  other  two. 

Table  l.~~{See  Plate  T.) 


Type. 

No. 

Cephalic 
index. 

Nasal 
index. 

Stature. 

Iberian 

B.  B.  B 

Blend  -_ 

93 
94 
96 

78.0 
88.4 
83.3 

86.0 
71.4 
80.0 
73.0 
90.5 
76.0 
78.8 
72.0 
78.0 

151.0  9 
170.8  cf 
160. 8  cf 
153.0  9 
160. 0  £f 
163.5  cf 
161.2  9 
150.0  9 
154.2  9 

Iberian      _  -    .           _      ... 

74          81.0 
72  j       85.3 
95          78.0 

79  i       77.6 
69          86.0 

80  82.0 

Blend _-.    _  . . 

Iberian .         .__._.... 

Iberian_       

Alpine            .    ....    

Blend      ...        . 

Average .  ..    

I     83. 8  d- 
1     80.9  9 

1        78.4 

1    165.  3  d 
\   153.9  9 

FILIPINO   EARS,    II. 
Tablk  II.— (.s'ce  Pr.ATK  II. 


Type. 


«j-    Cephalic  i    Nasal        „,  . 
'*°1    index.    I   index.       ^tatur 


Modified  rriiiiitive „    76  |  82.6 

Modified  Triinitive 77  '  84.8 

Adriatic... I  90  so.O 

Adriatic 70  yo.2 

Modified  I'riiuitive |  8a  i  80.0 

Blend go  j  84.0 

Blend >  66  82.0 

Blend j  78  gj  q 

I*'>"<1 - - '  87  82.0 


Average.. 


Hi.l 


97.0 
102. 5 
91.0 
89.0 
105.0 
80.0 
79.0 
84.0 
71.0 


165. 2  d 
160. 0  d 
170.5  cT 
173. 0  cf 
164.  5  cf 
162. 7  d 

150.4  d" 
162. 7  </ 

175.5  d 


90. 3  I     163. 6  cf 


Table  III.— (Ncc  Pi..\tk  III.) 
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Type. 


Primitive.. 

Blend 

Austniloid. 
Australoid- 
Australoid. 

Iberian 

Blend 

Australoid- 
Iberian 


Average 


No. 


Cephalic  '    Nasal        o*o*.,,« 
index.    '   index.       Stature. 


89.7 
87.0 
83.9 
86.0 
71.0 
77.9 
85.0 
77.0 
78.0 

81.7 


91.0 
82.0 

108.1 
98.0 
85.0 
81.6 
87.0 

102. 5 
78.0 

90.3 


140.5  9 
168.5  f^ 

143.5  d 
155.0  9 
146.0  cf 
162.7  d 
157.7  cf 

153.6  d 
160. 3  d 

143.3  9 


ILLUSTRATIONS. 


Pr.ATE  r.  [Modified  Iberian  ears. 

No.  9.i,  Iberian. 

No.  94,  B.  B.  B, 

No.  96,  Blend. 

No.  74,  Iberian. 

No.  72,  Blend. 

No.  95,  Iberian. 

No.  79,  Iberian. 

No.  69,  Alpine. 

No.  80,  Blend. 
II.  Modified  Primitive  ears. 

No.  76,  Modified  Primitive. 

No.  77,  ^lodified  Primitive. 

No.  90,  Adriatic. 

No.  70,  Adriatic  ^lodified. 

No.  82,  Primitive. 

No.  85,  Blend. 

No.  66,  Blend. 

No.  78,  Blend. 

No.  87,  Blend. 
III.  Blended  ears. 

No.  64,  Primitive. 

No.  84,  Blend. 

No.  91,  Australoid. 

No.  71,  Australoid. 

No.  86,  Australoid. 

No.  92,  Iberian. 

No.  100,  Blend. 

No.  89,  Australoid. 

No.  98.  Iberian. 
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ADDITIONAL   NOTES  ON  BIRDS  FROM  NOR  FHBRN 
MINDANAO,  PHILIPPINH  ISLANDS. 


By  Richard  C.  McGregob. 

(F»o»i   the  Ornitholoyical  Section,  Biological  Laboratory,  Bureau  of  Science, 

Manilu,  P.  I.) 


In   19U7   Mr.  Andres  Celcstiuo  made  a  small  collection  of  birds  in 
northern  Mindanao;^  recently  (1909)  he  again  collected  on  the  Agusan 
River,  securing  several  specimens  woi-thy  of  record. 
Anous  stolidus   (Liiinpeus). 

A  male  M-as  caught  on  the  Agusan  River  on  the  last  day  of  December. 
The  collector  tells  me  that  the  bird  made  no  effort  to  fly  and  seemed  to 
have  been  wounded. 
Herodias  timoriensis    (Lesson). 

A  female  was  taken,  December  17,  on  the  Agusan  River  at  some 
distance  from  the  coast.  The  longer  dorsal  plumes  extend  30  to  40 
millimeters  beyond  the  tip  of  tail :  Lnrsus,  126  millimeters. 

Mareca  penelope   (Liimseus). 

One  inale  in  worn  plumage  was  killed  near  Bunauan,  Agusan  River, 
on  December  17. 
Lophotriorchis  kieneri    (Geoffroy  St.  Hillaire). 

One  specimen  from  Bunauan  is  similar  to  the  immature  male  from 
Tablas  -  except  that  the  thighs  are  banded  with  light  brown  and  the  upper 
parts  are  whiter. 
Baza  magnirostris  Gray. 

One  female  from  Bunauan,  December  17,  is  the  third  specimen  of  this 
species  to  be  recorded  from  Mindanao. 
Polioaetus   ichthyaetus    (Horsfield). 

One  female  from  Bunauan,  December  17. 
Alcyone  argentata    ( Tweeddale ) . 

One  male  from  Bunauan. 

"  7'his  Journal,  Sec.  A    (1909),  4,  t)7-77. 
-This  Journal   (1906),  1,  772. 
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NOTH   ON    THtf   MIGRATION   OF   THH   TIC-WHH   BUZZAKD 
IN   THE  PHILIPPINE  ISLANDS. 


By  Richard  C.  McGregok. 

{Fro)n   the  Oniitholoyivul  Section,  Biological  Laboratni}/.   bureau  of  Sciou-r, 

.}fanHa.  P.  J.) 


The  gray-faeed  huzzard-eaglo  or  .Ja\aii  buz/ard,  BaUu>tur  indicus 
(Giiielin),  is  the  coiunionest  and  most  widely  distributed  falconid  in 
the  Philippines.  It  lias  l)een  definitely  recorded  from  not  less  than 
twentv-seven  islands  of  the  Arcliipolago.  Its  general  distribution  as 
given  by  Blanford  ^  is  Eastern  Asia  from  Ja])ai>  and  China  to  the  Ma- 
layan Peninsula  and  Islands  as  far  as  tlic  I'bilippiues,  Celebes,  and  Xew 
Guinea. 

This  species  is  migratory  in  a  lai'ge  part  of  its  range  and  it  is  on  this 
phase  of  its  life  history  that  1  wish  to  record  a  few  notes.  I  will  first 
quote  a  paragraph  from  j\Ieyer  and  Wiglesworth  -  as  being  of  particular 
interest  in  this  connection. 

It  is  possible  to  show  that  this  specit-s  oeturs  in  tlie  East  Indian  Aicliipehigo 
only  as  a  migrant  from  China,  Ussuriland,  and  Japan  during  tlie  nortlieast 
monsoon,  the  Avinter  in  the  latter  countries.  Such  Mr.  Whiteliead  considered 
it  undout)tedly  to  be  in  Borneo,  and  Mr.  Everett  states  that  "it  app?ars  in  Labuan 
and  Northern  Borneo  in  Septemlxu-  and  icmains  through  the  winter.  It  is  quite 
the  most  abundant  of  the  migratory  as  Haliastur  intcrmcdius  is  of  the  [psige  47] 
resident  birds  of  prey  in  tlioso  parts  of  tlie  island."  j\Ir.  Whitehead  also  reijiarks 
it  as  a  migrant  in  Palawan.  Abbe  David  states  that  it  breeds  in  the  mountains 
near  Peking,  although  it  appears  not  to  be  plentiful  in  China;  further  south  it 
passes  through  the  lower  Yangtse  country,  as  Mr.  F.  W.  Styan  writes,  "on 
migration  in  March  and  April.  A  good  number  travel  together,  and  remain  a 
week  or  so  among  the  hills  on  tlieir  way;  tliej'  seem  to  avoid  the  plains." 
Apparently  the  species  is  resident,  or  sonu'  remain  to  breed,  in  the  Philippines, 
an  egg,  which  appears  to  ))elong  to  this  species,  having  been  ot)tained  in  Mindanao 
by  Schadenberg  and  Koch. 

Gates''  records  an  egg  of  this  sjM'cies  from  "Eastern  Siberia  2()th  April 
(Dorrics) ."  This  egg  is  "a  regular  oval  in  shape,  smooth,  fairly  glossy,  and 
plain  white  with  a  very  slight  tinge  of  blue." 

'Fauna  Brit.  Ind.,  Birds   (1895),  3,  365. 
=  Birds  of  Celebes    (1808),   1,  4(i. 
HJat.  Birds'  Eggs    (1902),  2,  278. 
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At  favorable  points  in  the  Philippine  Islands  the  tic-wee  buzzard 
may  be  observed  passing  in  great  niunbers  during  its  autumn  migration. 
In  the  Island  of  Calaj-an  I  noted  this  species  first  on  September  18, 
1903.  On  October  14  lacge  flocks  Avere  seen  and,  on  the  17th  and  18th 
of  the  same  month,  great  numbers  of  birds  passed  ovei'head,  in  a  south- 
erly direction,  in  long,  straggling  bands. 

While  I  was  on  Batan  Island  in  1907,  Mr.  William  Edmonds  in- 
formed me  that  numbers  of  hawks  visited  Batan  each  year  between  Oc- 
tober 10  and  20.  Later,  Mr.  Edmonds  sent  me  a  specimen  of  Butastur 
indicus.  In  December  1908,  through  the  courtesy  of  Lieutenant-Com- 
mander McCormick,  of  the  Albatross,  three  living  specimens  of  B.  in- 
dicus were  brought  to  the  Bureau  of  Science.  Two  of  these  had  been 
forwarded  by  Mr.  Otto  Sheerer  and  one  had  been  caught  aboard  the 
Albatross  in  the  vicinity  of  Camiguin  Island.*  The  following  letter  to 
Mr.  Dean  C.  Worcester  from  Mr.  Sheerer  contains  interesting  notes  on 
the  habits  of  the  tic-wee  buzzard  and  on  the  methods  of  its  capture  by 
the  natives. 

By  U.  S.  ship  Albatross  I  beg  to  send  you  a  pair  of  those  falcons  which  visit 
our  islands  every  year  in  the  month  of  October.  At  that  time  the  natives  of 
Ivaua  (Batan)  erect  on  the  loftiest  ridges  behind  the  pueblo  rude  watch  towers 
consisting  of  nothing  more  than  four  poles  some  15  to  20  feet  long  stuck  in  the 
ground  upright,  or,  better,  in  a  slanting  position,  overhanging  the  steep  side  of 
the  mountain  and  forming  a  square  of  some  4  feet  each  side,  joined  in  the  middle 
by  crosspieces  and  covered  in  on  top  with  a  mass  of  branches  and  leaves.  Some 
3  feet  underneath  this  thin  thatch  there  is  a  sort  of  flooring  on  which  the  hunter 
mounts.  The  birds  arrive  regularly  at  dusk,  say  6  p.  m.  They  arrive  pretty 
much  tired  out  and  gladly  avail  themselves  of  these  tree-resembling  scaffolds  or 
towers  to  rest  their  wings  over  night.  Scarcely  settled  down  to  rest,  the  man 
underneath  reaches  out  and  pulls  the  struggling  bird  in  by  the  feet.  Thus,  a 
lucky  hunter  may  secure  two  or  three  at  a  sitting.  I  have  tried  the  thing 
myself,  but  the  night  happened  to  be  cloudy  and  stormy,  and  as  by  7  o'clock 
no  birds  had  arrived,  as  it  sometimes  happens  in  such  weather,  my  guide  called 
the  game  off.  I  secured,  however,  these  two  which  had  been  caught  the  previous 
night.  They  came  from  the  northwest  and  leave  the  next  day  for  the  southwest. 
They  are  fed  best  on  chicken  entrails  or  fish  and  they  seem  to  prefer  their  food 
presented  to  them  stuck  on  the  sharp  point  of  a  split  bamboo  stick. 

One. of  the  birds  sent  by  Mr.  Sheerer  was  photographed  in  Manila 
and  is  shown  on  Plate  I. 

*Man.  Philippine  Birds    (1909),  230. 


ILLUSTRATIONS. 


Plate  I.  Bvstatur  indicus    (Gmelin).      (From   photographs  by  Charles   .\rartin. ) 
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Bv  Kkiiaui)  {'.  Mc(iKi:(;()i{. 

(From  the  Oi  tiUholoiiii-al  Section,  Biological  Laboialorji,  Hiircaii  of  Science, 

\fanila,  P.  I.) 


Bourns,  F.  S.  and  Worcester,  D.  C. :  rreliininaiy  iiott's  on  the  birds  and 
mammals  collected  hy  the  Menage  scientific  expedition  to  the  Phil- 
ippine Islands.  Miinicsoiti  Acad.  X(tt.  Sci.  Oce.  Papers  (18.S4),  1, 
No.  1,  1-64. 

A  very  interesting  paper  containing  descriptions  of  ."{(3  new  specif ■;  of  birds; 
new  localities  for  220  species  previously  known  from  tlie  Islands;  two  species, 
Capri  III  ulr/us  jotaka  and  Prionochiliis  modcfifus,  recorded  from  the  Philippines 
for  the  first  time;  and  additional  descriptions  and  notes  concerning  some 
40  previously  little  known  species.  The  new  species  described  are:  Ninox 
spilonottis,  Phahotreron  cinereiceps,  P.  hrunneiceps,  P.  maculipectus,  P.  fron- 
talis, Phlogocnafi  menagei,  Batrachostomus  menagei,  Ceyx  nigrirostris,  Cen- 
tropus  steerii,  lyngipicns  menagei,  C'hihia  menagei,  Oriolus  eincreogenys,  0. 
nig  ro  fit  rial  us,  ^tliopyga  arolusi,  ^.  bonita,  /E.  minuta,  Dicceum  palUdior, 
D.  sibuyanica,  D.  intermedia,  D.  assiinilis,  Prionochilus  ceruginosus,  P.  bicolor, 
Zosicrops  siquijorensis,  Hyloterpe  icinchelii,  H.  major,  H.  mindorensis,  Cryp- 
tolopha  fiavigularis,  O'eocichla  cinerea,  Cittocincla  supcrciliaris,  Ptilocichla 
minuta,  lole  cinereiceps,  I.  monticola,  Muscicapula  samarensis,  Rhipidtira 
sanli,  Rhinomyias  albigularis,  and  R.  occularis. 

Bourns,  F.  S. :  A  list  of  the  birds  known  to  inhabit  the  Philippine  and 
Palawan  Islands,  showing  their  distribution  within  the  limits  of  the 
two  groups.     See  under  Worcester  and  Bourns. 

Clarke,  W.  E. :  On  some  birds  from  the  Island  of  Nogros,  Philippines. 
Ihis\  (1894),  YI,  6,  532-535. 

A  list  of  25  species  of  which  (Uiietura  cclelicnsis  is  recorded  from  the 
Philippines  for  the  first  time  and  Cinnyris  guimarascnsis,  Pelargopsis  gigan- 
tea,  Thriponax  hargitti,  l^pilornifi  holospiliif^.  and  OaJlicrex  cineren  are  re- 
corded as  new  to  Negros. 

Clarke,  W.  E. :  On  some  birds  from  tlic  Island  of  Negros,  Philippines. 
(Second  contribution).     Ihis  (1895),  VII,  1,  472-479. 

Notes  on  12  species;  Falco  atriceps  is  recorded  as  new  to  the  Pliilippines. 
Clarke,  W.  E. :  On  some  birds  from  tlie  Island  of  Negros,  Philippines. 
Part  III.     Ihis  (1898),  VII,  4,  119-124. 

Notes  on  41  species,  of  which  6  are  recorded  as  new  to  Negros,  viz: 
Rirundo  gutturaUs,  Caprimulgus  ma/nillensis,  Microhierax  erythrogenys,  Por- 
zana  fusca,  Amaurornis  olivacca.  and  flaHiniila  chloropns. 

203 


204  m'gregor. 

Clarke,  W.  E. :  On  some  birds  from  the  Island  of  Negros,  Philippines. 
Part  IV.     Km  (1900),  XU,  6,  351-361,  pi.  8. 

Notes  on  26  species,  of  which  Fhlogocnas  keayi,  new  species,  is  described 
and  figured;  an  iinkno\\ni  Batraehostonius  and  the  female  of  Caprimulgus 
griseatus  are  described;  A7-dea  sumatrana,  Dupetor  flavicollis,  and  'Nannocnus 
eurythmus  are  recorded  as  new  to  Negros. 

Dillwyn,  L.  L. :  On  an  undescribed  species  of  Megapodias.  Proc.  Zool. 
Soc.  London  (1851),  118-120,  pi.  39. 

Description  and  plate  of  Megapodius  cummingii,  new  species,  with  notes 
on  tiie  nesting  habits  of  the  Bornean  species. 

Elliot,  D.  G. :  On  the  fruit-pigeons  of  the  genus  Ptilopus.  Proc.  Zool. 
Soc.  London  (1878),  500-575,  pis.  33  and  34,  text  tigs.  1-6. 

An  elaborate  review  of  the  genus  and  of  its  literature  with  descriptions, 
synonyms,  and  key  to  the  species. 

Finsch,  0. :  Ueber  einen  ISTeuen  Nashornvogel  der  Gattung  Penelopides 
Eeichb.     Notes  Leyden  Mus.  (1903),  23,  190-194. 

Description  of  Penelopides  talisi,  new  species,  from  Cagayan,  northern 
Luzon. 

McGregor,  R.  C. :  On  birds  from  Luzon,  Mindoro,  Masbate,  Ticao,  CuyOj 
Cagayan  Sulu,  and  Palawan.  Bull.  Philippine  Mus.  (1903),  No. 
1,  1-12. 

Chihia  cuyensis  is  described  as  new.  Six  species,  either  new  to  the  Islands 
or  of  uncertain  status,  are  noted:  Querquedula  querquedula,  Spatula  clypeata, 
Fhalacrocorax  carho,  Tachornis  infumata,  Uroloncha  fuscans,  and  8turnia 
sinensis.  Descriptions  or  notes  of  interest  are  recorded  for  the  following: 
Caprimulgus  griseatus,  Oriolus  aliiloris,  0'.  isaiellce,  Orthotomus  chloronotus, 
Nettopus  coromandelianus,  Fuligula  fuligula,  Collocalia  mjirginata,  Cinnyris 
lohiteheadi,  Anthothreptes  griseigularis,  Cittocincla  super ciliaris,  and  Cy- 
anomyias  coelestis.  New  localities  for  species. are  recorded  as  follows:  Luzon, 
5  species;  Mindoro,  1  species;  Culion,  3  species;  Palawan,  1  species;  Cagayan 
Sulu,  12  species;.  Cuyo,  22  species;  Masbate,  10  species;  Ticao,  91  species. 

McGregor,  R.  C. :  Birds  from  Benguet  Province,  Luzon,  and  from  the 
Islands  of  Lubang,  Mindoro,  Cuyo,  and  Cagayancillo.  BuU.  Phil- 
ippine Mus.  (1904),  No.  3,  1-16. 

Pericrocotus  novus  is  fully  described  for  the  first  time  and  notes  of 
interest  on  about  40  species  are  recorded.  From  Lubang  73  species  are 
recorded;  from  Verde,  35  species;  from  Agutaya,  8  species;  from  Cagayan- 
cillo, 45  species;  to  the  Mindoro  list  16  are  added;  to  the  Cuyo  list  15  are 
added.  This  paper  ends  with  a  list  of  72  species  from  Benguet  Province, 
Luzon. 

McGregor,  R.  C. :  The  Birds  of  Calayan  and  Fuga,  Babuyan  Group. 
Bull.  Philippine  Mus.  (1904),  No.  4,  1-34. 

This  paper  includes  descriptions  and  records  of  several  species  which  come 
from  neither  Calayan  nor  Fuga  and  unfortunately  their  places  of  capture  are 
not  always  clearly  indic§.ted.  The  new  species  are:  Turnix  worcesteri, 
Macropygia  phcea,  Otus  cuyeiisis,  0.  calayens-is,  Eudynamis  f rater,  Zosterops 
flamssima,  and  Hyloterpe  fallax.     The  following  are  recorded  as  new  froni  the 
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Pliilippincs:  Oceanodroma,  species,  8tunia  flui>ialili.i,  I'olioiictta  zonorhi/ncha, 
Mareca  pcnelope,  Upodiopsar  sericeus,  Clirysomitris  s]>inHs,  ^axicola  amanthe, 
Acrocephulus  sorgophilus,  Chelidon  dusypus,  Clivicola  riparia,  Astur  cu- 
ciiloides.  Tindus  palUdus,  Aiitiyonc  sharpei,  and  Fringilla  montifringiUa. 

McGregor,  R.  C.  ami  Worcester,  D.  C:  A  handlist  of  the  birds  of  tlie 
Philippine  l-^lands.  Puhl  Bit.  Govl.  Labs.  Manila  (1000),  No.  36, 
1-100. 

An  enumeration  of  G93  species  with  their  onlers,  families,  and  genera, 
and  with  the  exact  distribution  of  eacli  species  within  the  Archipelago.  This 
is  a  useful  list. 

Meams,  E.  A. :  Descriptions  of  a  new  genus  and  eleven  new  species  of 
Philippine  birds.     Prac.  Biol.  Soc.  Wcuihington  (1905),  18,  1-8. 

Leoiwrdia,  new  genus;  Leonardla  woodi,  Pseudolharrhalcits  viindanensis, 
Macronus  mindanemis  niontamis,  /EtUopyga  hoUoni.  Cijrtostomtis  dinagaten- 
sis,  Anthrcptes  cagayancnsis,  Merula  Icellcri,  Gcrygonc  rhizophorfc.  Musci- 
capula  montigena,  Pardaliparits  clegans  niindanensis,  new  species. 

Meams,  E.  A. :  Descriptions  of  eight  new  Philippine  birds,  witli  notes 
on  other  species  new  to  the  Islands.  Pror.  Biol.  Soc  Washington 
(1905).  18,  83-90. 

Turnix  suluensis,  Muscadivora  langhornei,  Capiimulgus  affinis  mindanen- 
sis,  Phyllergates  heterolccmus,  Cephalophoneus  suluensis,  Hyloterpe  apoensis, 
Dicceum  davao,  and  Lamprocoiax  todayensis  are  described  as  new.  Leotiar- 
dina  is  proposed  in  place  of  Leonardia  Jlearns,  preoccupied.  Seven  species 
are  recorded  from  the  Islands  for  the  first  time,  namely:  Limonitcs  minutus, 
Hydralector  gallinacens,  Plegadis  falcinellus,  Herodias  timoriensis,  Lorictilus 
galgulus,  Collocalia  francica  ineoipectata,  and  Eirundo  i-vstica  rustica. 

Meams,  E.  A. :  Note  on  a  specimen  of  Pilhecophaga  jefferyi  Ogilvie- 
Grant.     Proc.  Biol.  Soc.  Washington   (1903),  18,  73. 
Record  and  measurements  of  a  specimen  from  Mindanao. 

Meams,  E.  A.:  Two  specimens  of  Cha'tum  cclehensis  (Sclater).  Proc. 
Biol  Soc.  Washington  (1905),  18,  185. 

Record  and  measurements  of  two  specimens  from  Basilan. 

Meams,  E.  A. :  Two  additions  to  the  avifauna  of  the  Philippines.  Pliil. 
Joiirn.  Sci.  (1907),  2,  Sec.  A,  353. 

Butorides  spodiogaster  and  Spodiopsar  cineraceus  recorded  for  the  first 
time  from  the  Philippines. 

Meams,  E.  A. :  Descriptions  of  a  new  genus  and  nine  new  species  of 
Philippine  birds.     Phil  Journ.  Sci.  (1907)„2,  Sec.  A,  355-360. 

Malindangia,  new  genus;  Malindangia  mcgregori,  Cyornis  mindorensis, 
Centropus  carpenteri,  Rhipidura  hutchinsoni,  Hypsipetcs  batanensis,  Merula 
malindangensis,  M.  mayonensis,  Geocichla  mindancnsis,  Zosferops  halconensis, 
new  species.     A  key  to  the  Philippine  species  of  Merula  is  also  given. 

Moseley,  E.  L. :  Descriptions  of  two  new  species  of  flycatchers  from  the 
Island  of  Negros,  Philippines.     Ibis   (1891),  VI,  3,  46^7,  pi.  ,?. 
Cryptolopha  nigrorum  and  Abrornis  olivacea  are  described  and  figured. 
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Sclater,  P.  L. :  Itcpoit  on  the  birds.  IJepurt  on  the  scii'iitiCic  results  of 
tlie  voyage  of  II.  M.  S.  Challenger  during  the  years  1873-76  undei' 
the  command  of  (*apt.  CJeorge  S.  Xares,  II.  N.,  F.  R.  S.  and  Capt. 
Frank  'I'uiic  'Thomson,  ]'.  N.  prepared  under  the  superintendenee 
of  Sir  ('.  AVyviHc  'I'homson  Knt.  F.  1?.  St.  etc.  (1881),  Zool.  2, 
5-25,  pis.  l-(i. 

Two  of  the  papers  deal  with  l'liilij)piiie  birds.  I.  On  tlie  birds  eol looted 
in  the  Philippine  IsUmds,  pp.  5-25,  pis.  1-6,  being  a  republication  from  Die 
Proc.  Zool.  Soc,  1877.  The  species  figured  are:  Loricvlus  j)anayensis,  lia- 
trachostomus ,  Septimus,  Buceros  viimkmensis,  Dixn'ums  striatus,  Dicceum 
mindanense,  Nectarophila  julice,  and  Phahotreron  brevirostris. 

The  other  paper  is:  X.  On  the  Laridse  collected  during  the  Expedition, 
pp.  13;i-140,  being  a  republication  of  Saunder's  paper  from  the  Proc.  Zool. 
^oc.  1877.  The  Philippine  specimens  recorded  are:  Hi/drochelidon  hybrida 
and  Ldriis  ridihuiidiis  from  Manila,  and  Sleriia  bcrfjii  from  Zaniboanga. 

Sharpe,  R.  B. :  List  of  a  collection  of  hirds  made  by  Mr.  L.  Wray  in 
tlie  main  range  of  mountains  in  the  Malay  Peninsula,  Ferak.  Proc. 
Zool.  Soc.  London  (1888),  268-287. 

Muscicapula  westermanni,  new  species,   is   described    in   tliis   paper. 

Sharpe,  R.  B. :  N^otes  on  some  species  of  hirds  of  tlie  family- Dicceida\ 
Proc.  Zool.  Soc.  London  (188,3),  578-580. 

In  this  paper  Dicceum  schistaccum  Tweeddale  is  considered  to  be  the 
young  of  D.  rtihriventer  Lesson  and  D.  niodestuin  Tweeddale  the  young  of 
D.  everetii. 

Sharpe,  R.  B, :  ( 'ontvil)utions  to  a  history  of  the  Accipitres  or  birds  of 
prey. — I.  On  the  females  of  the  common  and  South-African  Kestrels. 
Proc.  Zool.  Soc.  London  (1874),  550-584;  pi.  68. 
The  female  of  Cerchneis  tinnuuvuliis  is  figured. 

Sharpe,  R.  B. :  On  the  genns-l/ryowf.  Proc.  Zool.  Soc.  London  (1869), 
351-357. 

Key  to  and  descriptions  of  all  the  then  known  species  of  Alcyone. 

Sharpe,  R.  B. :  Additional  notes  on  the  genus  Ccyx.  Proc.  Zool.  Soc. 
London  (1869),  507-511. 

A  comparison  of  the  arrangement  of  the  species  of  Veya'  as  given  by 
Sharpe  and  by  Salvadori,  with  a  key,  and  with  remarks  on  Cei/x  rufidorsa 
and  C.  sharpii. 

Sharpe,  R.  B. :  On  the  genus  Cej/.v.  Proc.  Zool.  Soc.  London  (1868^. 
587-599. 

A  review  of  the  genus  with  key  to  and  descriptions  of  the  species. 

Sharpe,  R.  B. :  On  the  genus  Pclargopsis,  Gloger.  Proc.  Zool.  Soc. 
London  (1870),  61-69. 

A  review  of  the" genus  with  key  to  the  species  and  description  of  P.  govldi, 
new  species. 
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Shai-pe,  R.  B. :  |  Classification  of  iln-  ifallidu'.  |  Jiiill.  Ilrll.  Orn.  Club 
(1893),  1,  Xo.  A',  2G-28. 

Includes  tlie  ditifjiiosis  of  I'tilioliniiKis.  new  <;emis,  lv|a'  /'.  lini'iciis 
Vieillot). 

Sharpe,  R.  B.:  |  New  liii'ds  fi-om  the  Sulu  Arciiipcla^'o.  |  /'/////.  Hrit. 
Orn.  flub    (1S!);5),  3,   No.   Xll,  ii,   10. 

Diagnosis  of  Scops  sibtituciisis,  Prionituru.s  nrlicalis,  Dicaiini  NihiitKcnse, 
and   Eddliisoitia  cvereiti,  new  species. 

Sharpe,  R.  B. :  |  On  tlio  distribution  of  the  species  of  the  ^a-nus  Biito- 
n'tJcs.']     Bull.  Brit.  Orn.  Chih  (181)3).  3,  Xo.  XII,  17.  18. 

Notes  on  Butoridia  jnninint  and  /{.  iniiiiroisis :  diaf^nitsjs  of  H.  spodio- 
gaster,  new  species. 

Sharpe,  R.  B. :   |()n  two  new  owls.  |      //,///.  Hill.  Orn.  Club   (1897),  6, 
Xo.  XIV,  47;  aU)  lljis  (18!)7),  Vll,  3,  41!». 
^inox  eierctli,  new  species,  described  from  Siasi. 
Sharpe,  R.  B. :    |  Xotes  on   the  hilterns  and   herons.)      Hull.   Bril.   Orn. 
Club  (1894),  3,  Xo.  XVII,  30-33. 

Gives  tlie  distribution  of  tlie  various  species  of  Ardclla  and  calls  atten- 
tion to  the  name  Ardea  manillen.^i.s  of  Mcyen  wiiicli  must  be  used  for  the 
Asiatic  race  of  .t .  purpurea. 

Sharpe,  R.  B. :  |  On  Mioropns  nehrkoi'ni.  |  Hull.  Brit.  Orn.  Club  (1894), 
4,  Xo:  XX,  4,  2. 

Shari)0  shows  that  Mirropii.s  iirhrLpnii  of  JJlasius  is  really  a  Mrlttniparvs. 
Sharpe,   R.   B. :   [  X^otes  on    the    Miiseieapida^]     Bull.    Brit.    Orn.    Club 
(1901),  11,  Xo.  LXXIX.  (io. 

Siphia  enf/anen.sis  Grant  is  referred  to  S.  herioli  Ramsay;  Dendrobiastes 
hasilanica  Sharpe  is  said  to  be  without  doubt  the  female  of  M itscicapula 
nrindauensis  Blasius  and  tlo's  species  should  stand  as  M uscirniniUi  ba.'iiUtnica 
(Sharpe) . 

Sharpe,  R.  B. :  |  Xotes  on  the  Anleina'.  |  //////.  H>rH.  Orn.  Club  (1894), 
3,  Xo.  XVII,  37-39. 

Sharpe  accepts  the  name  Phoijx  for  the  large  purple  heions  and  proposes, 
among  other  new  generic  names,  that  of  M csophoyx  for  Herodia.s  intermedia. 

Sharpe,  R.  B. :    [List  of  the  species  ol'  Ardeidae.]     Bull.  Brit.  Orn.  Club 
(1895),  5,  Xo.  XXXI,  10-13:  also  Ibis  (189()).  VII.  2,  253-257. 
A  list  of  the  species  of  herons  and  bitterns  as  detorniimil   for  the  Cata- 
logue of  Birds  in  the  British  Museum,  volume  26. 

Steere,  J.  B. :  On  the  distribution  of  genera  and  species  of  non-migratory 
land-birds  in  the  Philippines.  Ilm  (1894),  VI.  6,  411-420;  also 
Aul-  (1894),  11,  232-240. 

An  elaborate  essay  in  which  the  author  attempts  i<>  |ii<ive  lliat  the  law 
of  distribution  of  non-migratory  land-binls  of  the  Phili[)pines  may  be  stated 
as  follows:  "The  genus  is  represented  by  but  a  single  speeies  in  a  place. 
Or  in  more  general  terms  as  follows:  Wo  two  species  n.eur  enough  alike 
structurally  to  be  adapted  to  tlie  same  conditions  will  occupy  the  same  area." 
On  this  subject  see  \^'orcester,  Proc.  U.  S.  \af.  Mus.   (1898),  20,  .567. 
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Steere,  J.  B. :  Tlic  Pliilippine  Jslaixls.     Nature,  Nov.  8   (1888),  39,  37. 
A  letter  dated  ilanila,  July  2,   1888.     The  Philipi^ine  Islands  defined  as 
a  zoological  province  comprising  a  number  of  subprovinces,  each  character- 
izecl  by  representative  species  of  birds  and  probably  of  molIu?<ks. 

Steere,  J.  B. :  A  list  oi  the  birds  and  mammals  collected  by  the  Steere 
Expedition  to  the  Philippines,  with  localities  and  with  brief  pre- 
liminary descriptions  of  su])poped  new  species.  Ann  Arbor,  Mich., 
July  14  (1890),  1--^;. 

A  list  of  367  species  witii  islands  on  whicli  they  were  found  bj'  the 
members  of  this  expedition:  J.  B.  Steere,  D.  C.  Worcester,  F.  S.  Bourns, 
and  E.  L.  Moseley,  and  with  descriptions  of  the  following  now  species: 
Prioniturt(,s  luconensis,  P.  mhidorensis,  Cyclopsitta  mindnncnfiis,  Loriculus 
siquijoretisis,  L.  mindorensds,  L.  worcestcri,  Circus  phiUppincnsis,  Spilornis 
panayen-sis,  Thriponax  philippinensis,  T.  mindoreiisis,  Ghrysocolaplcs  sama- 
rensis,  Yungipicus  basilanicus,  Y.  leytensis,  Ceyx  samarensis,  C.  mindaiien- 
sls,  C.  basilanica,  C.  fliiminicola,  C.  hournsi,  C.  malamaui,  Actenoides  mose- 
leyi,  Centrococcyx  mindorensis,  Penelopides  basilamca,  P.  samarensis,  P. 
mindorensis,  Artaniides  mindorensis,  A.  mitidanensis,  A.  panayensis,  EdoUi- 
soma  (Graiicalus)  panayensis,  Pseudolalage  minor,  Pericrocotus  leytensis, 
Hypothymis  samarensis,  Cyanomyas  helence,  Setaria  samarensis,  OrioUis 
samarensis,  Macromis  mindanensis,  Mixornis  nigrocajntatus,  PtilocichlaCt) 
basilanica,  Piilocichla('!)  mindanensis,  Irena  ellce,  Poliolophus  basilanicus, 
lole  guimaraseivsis,  I.  mindanensis,  I.  siquijorcnsis,  Cittocincla  cebuensis, 
Ortliotomus  panayensis,  0.  samarensis,  Zosterops  basilanica,  Philemon  phil- 
ippinensis, DiccBum  besti,  Prionochihis  samarensis,  Cinnyris  guimarasensis, 
Corvi(s  samarensis,  and  8a/roophanops  samarensis.  Although  the  descriptions 
are  usually  extremely  meager  and  often  altogether  too  short,  this  is  the 
most  important  single  paper  on  Philippine  birds  since  Sharpe's  report  on 
the  Steere  collection. 

Waterhouse,  F.  H. :  Avium  gencrum  index  alphal^eticns.  Bull.  Brit. 
Oni.  Club  (1899),  9,  1-31. 

An  index  to  the  genera  adopted  in  the  27  volumes  of  the  Catalogue  of  the 
Birds  in  the  British  Museum. 

Whitehead,  J.:  Notes  on  the  birds  of  Palaw^an.  Ihis  (1893),  VI,  5, 
38-61,  pi.  2. 

A  list,  with  notes,  of  157  species  collected  by  Whitehead.  Buchanga 
palawanensis  is  described  as  new,  and  Baza  leucopais  is  the  subject  of  the 
colored  plate. 

Whitehead,  J.:  Field-notes  on  birds  collected  in  the  Philippine  Islands 
in  1893-6.  Ihis  (1899),  VII,  5,  (part  I)  81-111 ;  part  II,  210-264; 
part  III,  381-399;  part  IV,  485-501. 

An  enumeration  of  359  species  collected  or  observed  by  Whitehead,  with 
notes  of  considerable  interest  and  importance.  Most  of  the  species  were 
previously  recorded  in  the  series  of  articles  by  Grant. 

Whitehead,  J.:  [On  a  new  pigeon.]  Bull.  Brit.  Orn.  Cluh  (1897),  6, 
No.  XLIII,  34;  also  Ihis  (1897),  VII,  3,  439. 

Ptilocolpa  nigrorum,  new  species,  described  from  Negros. 

Whitehead,  J.:  [A  new  flycatcher.]  Bull.  Brit.  Orn.  Cluh  (1893),  1, 
No.  VI,  31. 


PHILIPPINE   ORNITHOLOGICAL   LITERATIRE    III.  209 

Diagnosis  of  Crypfolopha  xatithoi)t/gia„nc\\  species,  from  Palawan. 
Whitehead.   J. :   [On   the  genus  Dcndrophila.]     Bull.   Brit.   Orn.   Club 
(18!»;  ),  6,  No.  XLV,  49;  also  Ibis  (1897),  VII,  3,  450,  451. 

Dcndrophila  Ulacea,  new  species,  described  from  Samar. 
Whitehead,  J.:   [On  a  new  flycatcher.]     Bull.  Brit.  Orn.  Club   (1897>, 
6,  Xo.  XLIV,  43;  also  Ibis  (1897),  VII,  3,  446. 

Muscicainiln   niyroruni,  new   species,  described   from  Negros. 
Worcester,  D.  C. :  Contributions  to  Philippine  ornithology.     Part  II. — 
X'otes  on   the  distribution  of  Philippine  birds.     Proc.   U.  S.  Nat. 
Miu^.  (1S98),  20,  5G7-G-.^5,  pis.  55-61. 

This  paper  consists  of  a  discussion  of  the  yoiilofiical  rclatioiisliips  of  tlie 
various  ishind  groups  based  upon  the  evidence  furnished  by  their  birds. 
The  divisions  are  mainly  the  same  as  those  advocated  by  Steere,  but  Bohol 
is  grouped  with  Leyte  instead  of  with  Cebu.  Cebu  is  separated  from  tlie 
central  islands,  and  Balabac  and  Palawan  with  the  Calamianes  are  shown 
to  be  more  closely  related  to  Borneo  than  to  the  rest  of  the  Philippines. 
The  conclusions  reached  are  too  extended  to  be  repeated  here.  Steere's  law 
of  distribution  is  fully  discussed  and  shown  to  be  unwarranted  by  the 
evidence.  The  factors  of  the  origin  and  distribution  of  the  genera  and 
species  of  resident  Philippine  land  birds  are  set  forth  in  considerable  detail; 
the  conclusions  are  too  lengthy  for  repetition.  A  bibliography  concludes  the 
paper.  Plate  55  is  a  map  of  the  Philippine  Islands.  The  remaining  plates 
are   diagrammatic. 

Worcester,  D.  C. :  On  a  nesting  specimen  of  Caprimulgus  griseatus 
Walden.     Phil.  J  own.  Sci.  (1907),  2,  Sec.  A,  275,  pi.  1-2. 

Nesting  of  this  species  in  northern  Luzon  with  reproductions  of  three 
photographs  of  the  bird  and  one  photograph  of  its  eggs. 

Worcester,  D.  C:  On  a  nesting  place  of  Sula  sula  (Linnaeus)  and  Sterna 
ana3stheta  Scopoli.  Phil.  Journ.  Sci.  (1907),  2,  Sec.  A,  275-276, 
pi.  1. 

States  that  these  two  species  probably  nest  on  Didikas  Rocks.  The  plate 
is  from  a  photograph  of  these  rocks. 

Worcester,  D.  C.  and  Bourns,  F.  S. :  Contributions  to  Philippine  orni- 
thology. Part  I. — A  list  of  the  birds  knowTi  to  inhabit  the  Phil- 
ippine and  Palawan  Islands,  showing  their  distribution  within  the 
limits  at  the  two  groups.  Proc.  U.  S.  Nat.  Mm.  (1898),  20, 
549-566. 

This  is  a  most  useful  list;  the  species  and  islands  are  arranged  in  tabular 
form  with  indication  of  the  species  collected  by  the  Menage  Expedition. 
See  also  under  Bourns  and  Worcester. 

Worcester,  D.  C:  Preliminary  notes  on  the  birds  and  mammals  col- 
lected by  the  .Alenage  scientific  expedition  to  the  Philippine  Islands. 
See  under  Bourns  and  Worcester. 

Worcester,  D.  C. :  A  liaiul-list  of  the  birds  of  the  Philippine  Islands. 
See  under  ]\IcGresfor  and  Worcester. 
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A  LIST  OF  SNAKES  FROM  THE  ISLAND   OF  POLILLO,  P.  L. 

WITH  DESCRIPTIONS  OF  A  NEW  GENUS  AND 

TWO  NEW  SPECIES.' 


By  Lawrence  E.  Geiffin. 
{Associate  Professor  of  Zoology  in  the  Philippine  Medical  School.) 


Python  reticulatus   (Schneider),  Nos.  811,  824,  825,  826. 
Four  specimens,  from  0.9  to  3.5  meters  in  len^h. 

Matrix  spilogaster  Boie,  No.  808. 

Cyclocorus  lineatus  (Reinhardt),  Nos.  809,  810. 

HAPLONODON=  gen.  nov. 

:Maxillary  teeth  in  two  series,  separated  by  a  sliort  interspace;  the  pos- 
terior teeth  of  each  series  largest,  1-i  or  15  in  all.  Anterior  end  of 
maxilla  bent  slightly  inward. 

Anterior  mandibular  teeth  enlarging  to  the  fourth,  followed  by  smaller 
teeth  of  equal  size.  Head  distinct  from  neck.  Eye  moderate,  pupil  ver- 
tically elliptic.  Body  slender,  slightly  compressed;  tail  long.  Scales 
smooth,  in  17  longitudinal  rows,  without  apical  pits;  subcaudals  in  two 
rows. 

'  Contribution  from  the  Biological  Laboratory,  Bureau  of  Science,  Manila,  P.  I. 
-  airXoos.  single;   vutSos,  toothless. 
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Maxilla  of  Hap 
lonodon  philip 
pi7iensis.     X  6. 


Haplonodon  philippinensis  sp.  nov.     [Plate  I.] 

The  anterior  end  of  tlie  maxillary  is  curved  inward  but  slightly.  The 
maxillary  teeth  are  arranged  in  three  series;  the  eight  or  nine  anterior 
increase  in  size  from  the  first  to  the  last;  after  a  short 
interspace  coine  three  small  teeth^  followed  by  three 
which  are  much  larger,  laterally  compressed,  and  almost 
fang-like.  There  is  no  interspace  between  the  last  tooth 
of  the  middle  series  and  the  first  one  of  the  posterior  series. 
The  four  anterior  mandibular  teeth  increase  in  size  to 
the  fourth  and  are  considerably  larger  than  the  remaining 
ones,  which  are  all  of  about  equal  size. 

Eye  moderate,  pupil  vertically  elliptic.  Body  slender, 
slightly  compressed;  tail  long;  a  well-defined  keel  along 
each  side  of  the  belly  and  tail;  subcaudals  in  two  rows. 
Scales  smooth,  arranged  in  longitudinal  rows,  without 
apical  pits ;  the  vertebral  and  lateral  rows  are  not  notice- 
ably larger  than  the  others;  scales  in  17  rows;  ventrals 
203;  anal  entire;  subcaudals  95-1-  (f^e  tip  of  the  tail  is 
broken  off).  Eostral  considerably  broader  than  deep, 
its  upper  point  entering  deeply  between  the  internasals, 
the  portion  visible  from  above  being  equal  to  one-third 
of  its  distance  from  the  frontal;  nostril  quite  large,  in 
a  single  concave  nasal;  internasals  much  shorter  and  narrower  than 
prsef rentals ;  frontal  almost  as  broad  as  long,  twice  as  -wide  as  the 
supraoculars,  measuring  each  on  the  line  joining  the  middle  of  the  eyes; 
much  shorter  than  the  parietals,  a  little  longer  than  its  distance  from 
the  point  of  the  rostral;  loreal  about  three  times  as  long  as  broad, 
entering  the  eye;  one  small  prjeocular  above  the  loreal,  nearly  reaching 
the  frontal;  two  postoculars;  temporals  2-1-2;  nine  upper  labials,  fourth 
and  fifth  entering  the  eye,  seventh  and  eighth  largest  and  of  equal  size; 
five  lower  labials  in  contact  with  the  anterior  chin-shiekls,  Avliieh  are 
longer  and  broader  than  the  posterior. 

The  dorsal  surface  of  the  body  and  tail  are  crossed  by  79  dark  brown 
bands,  separated  by  narrow  bands  of  white  finely  dotted  with  brown.  The 
edges  of  the  latter  bands  are  pure  white,  which  outlines  the  darker  and 
broader  bands  very  distinctly  and  prettily.  In  the  dorsal  portions  of  the 
lighter  bands  the  brown  dots  are  often  confluent,  producing  a  grayish 
brown  color.  The  dots  are  finer  and  more  separated  toward  the  ventral 
surface.  The  ventral  portions  of  most  of  the  brown  bands  are  narrowly 
separated  from  the  dorsal  parts  by  fine  wliite  lines.  A  large  brown  spot 
lies  upon  each  lateral  end  of  most  of  the  ventral  scales;  the  ventral  sur- 
face of  the  head  and  body  is  white.  Brown  dots  become  increasingly 
numerous  on  the  lower  surface  as  the  anus  is  approached ;  the  lower  sur- 
face of  the  tail  is  closely  covered  with  brown  dots.     The  upper  surface 


LIST  OF   SNAKES   FROM   THE   ISLAND   OF   FOLILLO. 


213 


of  the  head  is  very  dark  dull  brown,  almost  black,  adorned  by  a  reticulate 
pattern  of  fine  white  lines.  The  centers  and  lower  edges  of  the  upper 
labial  scales  are  white,  tlieir  adjoining  edges  brown.  All  the  scales  are 
extremely  smooth  and  glossy.  The  colors  did  not  change  upon  preserva- 
tion of  the  specimen  in  formalin. 

This  snake  seems  to  be  very  rare.     The  natives  to  whom  it  was  shown 
had  never  seen  it  before,  and  none  of  them  knew  a  native  name  for  it. 

List  of  specimens  of  Haplonodon  philippinensis  sp.  nov. 
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This  species  combines  characiii>  ui  both  Ophites  (Lycodon)  and  Di- 
nodon,  and  might  ea.^ily  represent  an  intermediate  genus.  It  differs  from 
Ophites  in  the  lesser  inward  curvature  of  the  anterior  end  of  the  maxilla, 
the  greater  number  of  anterior  maxillar}^  teeth,  the  small  number  of 
middle  maxillar}'  teeth,  abruptly  succeeded  by  three  greatly  enlarged 
posterior  teeth,  and  by  the  gradual  and  lesser  enlargement  of  the  four 
anterior  mandibular  teeth,  which  are  followed  by  small  teeth  without  an 
interspace.  It  differs  from  Dinodon  in  having  only  a  single  interspace 
between  the  maxillary  teeth,  that  between  the  last  enlaj'ged  anterior 
tooth  and  the  first  small  middle  tooth.  The  tail  is  also  longer  in  pro- 
portion to  the  body  than  in  any  species  of  Dinodon.  It  differs  from 
both  genera  in  the  absence  of  apical  pits. 

Elaphe  erythrura    (Dumeril  &  Bibron),  No.  804. 

Dendrophis  pictus   (Gnielhi),  Nos.  773,  774,  775,  770,  790,  791,  792. 

These  snakes  are  colored  a  uniform  dark  brown  above.  The  lateral 
rows  of  scales  and  the  ventral  surface  are  a  uniform  light  blue.  A 
narrow  black  line  runs  along  the  outer  edges  of  the  ventrals.  When  the 
scales  of  the  dorsal  surface  are  nibbed  off,  the  underlying  skin  is  a  uni- 
form rich,  dark  blue.  These  specimens  are  colored  almost  exactly  like 
Dendrelaphis  ccoruleatii.s. 

The  natives  of  Polillo  call  all  Dendrophis  and  Dendrelaphis,  and 
probably  other  similar  snakes,  culapiin  matulin.  Calapiin  means  "poi- 
sonous snake,"  matulin,  "quick." 

Dendrelaphis  caeruleatus  Griffin,  Nos.  7G0,  761.  702. 
Hurria  rhynchops  (Schneider),  No.  788. 
Boiga  cynodon   (Boie),  No.  803. 
Boiga  angulata    (Peters),  No.  789. 
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The  si)eciincn  does  not  agree  exaetJy  in  all  respeets  with  tlie  description 
given  by  Boulenger  in  the  Catalogue  of  the  Snakes  in  the  British  Museum, 
but  it  probably  is  one  of  this  species.  The  stomach  of  this  specimen  con- 
tains! a  large  lizard  (Calotes). 

Boiga  dendrophila   (Boie),  Nos.  805,  806. 

Psammodynastes  pulverulentus   (Boie),  No.  812. 

Dryophis  prasinus  Boie,  Nos.  796-802. 

Chrysopelea  ornata    (Shaw),  Nos.  777-787. 

Hemibungarus  sp.  No.  807.     Said  to  be  the  young  of  //.  calligaster  (Wiegmann). 

Trimerisurus  halieus^  sp.  nov. 

Subcaudals  in  two  rows.  Tail  but  slightly  prehensile.  Scales  be- 
tween eyes  smooth,  gular  scales  smooth.  Upper  surface  of  head  flat  and 
depressed,  snout  with  distinct  canthus.  First  pair  of  lower  hibials  in 
contact  behind  the  symphysial.  Scales  in  31  rows;  ventrals  170-182, 
anal  entire,  subcaudals  52-59;  10-13  scales  between  the  supraoculars. 
Supraocular  narrow,  often  partially  or  completely  broken  up.  Length  of 
eye  not  more  than  half  the  distance  from  the  eye  to  the  tip  of  the  snout, 
and  in  most  specimens  less.  Dimensions  of  rostral  equal,  or  the  width 
slightly  more  than  the  depth.  N"asal  semidivided;  internasals  separated 
by  one,  two  or  three  scales;  upper  head  scales  of  moderate  size,  flat, 
subimbricate ;  two  or  three  postoculars;  a  subocular,  in  contact  with  the 
third  and  fourth  labials,  separated  from  the  fifth  and  sixth  (and  some- 
times from  the  fourth)  by  one  series  of  scales.  9-11  upper  labials, 
usually  10;  the  fifth  to  the  last  small;  the  first  not  fused  with  the 
nasal;  the  second  forming  the  anterior  bordbr  of  the  loreal  pit;  the 
third  the  largest,  touching  the  subocular;  the  fourth  also  large,  its 
upper  portion  occasionally  separated  as  a  distinct  scale;  temporal  scales 
smooth  and  large,  scales  of  body  distinctly  but  not  strongly  keeled, 
lateral  rows  and  scales  of  tail  smooth. 

The  back  and  sides  are  dark  blue  to  brownish-purple,  either  uniform 
or  crossed  by  irregular  dull,  reddish-brown  bars.  The  ventral  surface 
is  a  light  shade  of  the  body  color,  generally  bluish.  The  posterior  border 
of  each  ventral  scale  is  more  lightly  colored,  thus  forming  an  alternating 
series  of  light  and  dark  transverse  bands  which  correspond  to  the  ventral 
scales.  There  are  no  lateral  stripes  as  in  T.  gmmineus  and  T.  flavo- 
maculatus.     The  tail  is  colored  like  the  body,  nevel'  red. 

'  dXtei's,  a  fisherman. 
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The  specknen.-j  were  all  collected  along  the  banks  of  streams  or  in 
(lamp  localities. 

This  snake  seems  to  leave  the  ground  very  rarely.  Wlien  the  natives 
of  the  islands  go  at  night  along  the  streams  to  catch  mudfish  by  torch- 
light, the  snakes  are  commonly  seen  near  the  edge  of  the  water,  and  the 
fishermen  say  that  they  are  there  for  the  same  purpose  as  themselves, 
and  for  this  reason  call  the  snake  nidnda-dalag,  which,  literally  trans- 
lated, means  "the  fisher  of  the  dalug  (or  mud-fish)."  Sr.  Cesario  Cano- 
nizado  captured  one  specimen  which  had  buried  most  of  its  body  in  the 
sand  close  to  the  water's  edge.  The  place  where  the  snake  was  lying 
was  parth'  covered  with  water,  while  a  few  inches  away  was  deeper  water 
in  which  numerous  small  fish  were  swimming  about  for  which  the  snake 
appeared  to  be  lying  in  wait. 

On  another  occasion  Canonizado  noticed  a  commotion  in  the  rice  near 
the  edge  of  a  paddy.  The  disturbance  was  caused  by  a  struggle  between 
a  large  Yaranus  and  a  snake  of  this  species.  On  the  approach  of  Canoni- 
zado the  Yaranus  ran  away,  so  he  could  not  sec  which  was  the  attack- 
ing party.  The  snake  was  easily  lassoed,  for  this  species  seems  to  be 
much  more  inclined  to  fight  than  to  retreat  from  men.  When  the  fisher- 
men, in  their  night  fishing,  walk  along  the  water's  edge  holding  their 
torches  ahead  of  them  the  snakes  frequently  strike  at  the  lights,  and 
occasionally  the  fishermen  are  bitten  with  fatal  results. 

The  stomach  of  No.  764  contained  an  entire  frog.  Jn  the  intestine 
of  No.  763  were  found  a  few  scales,  probably  of  a  fish.  The  intestine  of 
No.  76.5  contained  a  large  l)all  of  hair  of  a  rat. 
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217 


GRIFFIX  :     S.NAKKS    FROM    THK    ISI.AND  OF    Pol.II.LO.]  [PllII..    JoiRX.    SCI.,    VOL.    V,    NO.    4. 


I 


n^' 


.m 


■t^3 


T.  Espinosa,  del. 


PUA-TE     I. 


BIRDS  FROM  THE  COAST  OF  NORTHERN  LUZON   AND 
FROM  THE  ISLANDS  OF  SABTAN  AND  DALUPIRI. 


By  Richard  C.  McCJreoor. 

{From  the  Ornithological  Section.  Biological  Ijaborntort/,  Bureau  of  Science, 

Manila,  P.  I.) 


Ill  August,  I'JOl),  thi-Miigh  the  courtesy  of  Dean  I'.  Worcester,  Secretary 
of  the  Interior,  I  was  enabled  to  visit  Sabtaii  Island  in  the  Batanes, 
Dalupiri  Island  in  the  Babuyanes,  and  several  localities  on  the  coast  of 
northern  Luzon.  Althoiigii  but  a  siiort  time,  usually  one  hour  to  one 
day,  was  spent  in  each  locality,  some  interesting  birds  were  secured,  and 
it  seems  worth  while  to  record  the  species  noted. 

Tagudin,  August  14. — Tagudin  is  situated  on  the  coast,  in  the  south- 
ern part  of  Ilocos  8ur.  A  small  colony  of  the  starling,  ^theopsar  cris- 
tateUus  (Linnanis).  was  found  established  here  and  the  large-nosed 
shrike,  CcphalopJtoucits  nasutus  (Scopoli)  was  abundant.  Three  night- 
jars, Caprinmlgiis  grisratu-s  Walden.  were  flushed  from  among  small 
bushes  at  200  meters  from  the  beacli. 

Sabtan  Island,  August  16. — Thorough  collections  were  made  on  Batan 
Island  in  1907,^  and  it  is  improbable  that  Sabtan  will  yield  any  addi- 
tional species.  The  following  were  seen  during  a  few  hours  spent  in 
the  hills  back  of  San  A'icente,  Sabtan:  Munia  jagori  Martens,  Anthus 
rufiilus  Vieillot.  Zosterops  hatanis  McGregor,  and  Micropii.s  pacificus 
(Latham). 

Dalupiri  Islaiul,  August  I'J. — Dalupiri  is  the  one  island  ol'  the  Babu- 
yanes from  which  we  have  had  no  zoological  nor  botanical  collections. 
From  the  sea  this  island  presented  a  low,  even  outline  with  but  a  slight 
elevation  in  the  central  part,  and  the  vegetation  ai^peared  to  consist  of 
grass  and  small  shrubs,  thus  resembling  Fuga  and  contrasting  strongly 
with  Calayan  and  Camiguin.  Upon  landing  and  working  inland  a  short 
distance  there  was  discovered  a  considerable  growth  of  small  trees,  but 
the  soil  was  very  thin  and  scarcely  covered  the  coral-limestone.  It  is  not 
to  be  expected  that  this  island  sustains  so  varied  or  interesting  a  fauna 
as  does  either  Calayan  or  Camiguin.     Tlie  birds  identified  on   Dalupiri 

•  77i!.v  .lourmil,  Hcc.  .1    (  1007),  2,  .337. 
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belong  to  the  following  species:  Demigretta  sacra  (Gnielin),  Centropus 
viridis  (Scopoli),  llypsipetes  fugensis  Grant,  Oriolus  acrorhynchus  Vi- 
gors, and  Corone  philippina  (Bonaparte). 

Abulug  Eiver,  August  21  to  26. — The  Abulug  River  enters  the  sea  on 
the  northern  coast  of  Luzon  at  a  distance  of  some  twenty-five  kilometers 
from  the  mouth  of  the  Eio  Grande  de  Cagayan.  While  Mr.  Worcester  and 
his  party  went  to  the  headwaters  of  the  river  for  the  purpose  of  visiting 
a  tribe  of  mountain  people,  I  was  left  with  my  assistants  at  a  camp  a  few 
kilometers  from  the  coast.  This  part  of  the  valley  is  covered  with  thick, 
lowland  jungle,  and  the  difficulties  of  travel  by  land  are  increased  by 
masses  of  debris  brought  down  by  the  yearly  floods  which  cover  large 
areas  with  water  from  two  to  five  meters  in  depth.  The  most  interest- 
ing birds  secured  in  the  vicinity  of  the  camp  were  Halcyon  lindsayi, 
male  and  female,  and  a  specimen  of  Ilyloterpe  alhiventris.  In  the  fol- 
lowing list  an  asterisk  indicates  that  specimens  were  collected: 

BIRDS  FROM  ABULUG  RIVER  CAMP. 

Osmotrer 011  axillaris  (Bp.).*  lole  gularis  (Pucheran).* 

Phapitreron  leucotis  (Temm.).*  Pycnonotus  goiavier  (Scop.). 

Leucotreron  leclancheri  (Bp.).*  Kittacincla  luzoniensis  (Kittlitz.). 

Macropygia  tenuirostris  Bp.*  Orthotomus  chloronotus  Grant.* 
Streptopelia  dussumieri  (Temm.).*    Arlamus  leuconjncUus  (Linn.). 

Bubulctis  coromandus  (Bodd.).  Hyloterpe  alhiventris  Grant.* 

Eurystomus  orientalis  (Linn.).  Dicceum  pygmmim  (Kittlitz).* 

Halcyon  lindsayi  (Vig.).*  Cinnyris  lienhei  Meyer.*  , 

Collocalia  troglodytes  Gray.*  Munia  cabanisi  Sharpe.* 

Yungipicus  validirostris  Blyth.*  Oriolus  acrorliynclius  Vig. 

Cyornis  philippinensis  ^liQ.T'^Q.  Corone  philippina  (Bp.). 
Rhipidura  cyaniccps  (Cass.). 

Claveria,  August  27. — Claveria  is  a  small  town  on  the  northern  coast 
of  Luzon,  some  thirty-five  kilometers  northwest  of  the  mouth  of  the 
Abulug  Eiver.  There  is  considerable  forest  in  the  vicinity  of  this  town, 
where  large  hombills  (Hydrocorax)  were  heard  calling.  The  only  birds 
collected  at  Claveria  were  Artamides  striatus  (Boddaert)  and  Anthreptes 
griseigidaris  Tweeddale. 

Northeastern  coast  of  Luzon,  August  28  and  29. — Between  Cape  En- 
gano  and  Palanan  several  brief  landings  were  made  at  places  for  which 
no  names  appear  on  charts.  There  was  not  sufficient  time  to  get  into 
the  forest  at  any  of  these  points  and  very  little  of  interest  was  found 
near  the  beach.  A  pair  of  Ortliorhamphus  magnirostris  (Vieillot)  and 
several  examples  of  Ardea  sumatrana  Eaffles  were  seen  at  our  fifth 
landing. 
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Palanan,  August  30. — One  male  specimen  of  Charadius  fidvu^  Gmelin 
was  killed  at  Palanan. 

Casiguran,  August  31. — Two  species,  Uirundo  striolata  (Boie)  and 
Uroloncha  everetii  (Tweeddale),  were  abundant  at  Casiguran  and  speci- 
mens of  them  were  collected. 

Baler,  August  31  and  September  1. — At  Baler  species  of  Dasylqphus, 
Dicrurus,  KUtacincla,  and  lole  were  abundant  in  small  trees  and  thickets 
near  the  beach,  while  hornbills,  Hydrocorax  and  Penclopides,  seemed  to 
be  abundant  on  a  heavily  wooded  hillside.  Specimens  collected  at  Baler 
belong  to  the  following  species : 

Bolbopsitiacus  lunulatus  (Scop.).        Yungipicus  validirostris  (Blyth). 
Loricidus    philippensis    (P.    L.    S.    Ariamides  striaius  (Bodd.). 

Miill.).  loh  gularis  (Pucheran). 

ColIocaJia  fuciphaga  (Thunb.).  Rhahdornis  mystacalis  (Temm.). 

Anthreptes  griseigularis  Tweed. 


UHBER  CHRVSOMELIDEN  UNO  COCCINELLIDEN  DER 
PHILIPPINEN. 


\<>.N    .J.     \\  I.ISK. 

{Berlin,  (lermany.) 


Hen-  diaries  S.  Banks  sanclte  niir  eine  Anzahl  von  Insekten  des 
Bureau  of  Science  in  ilanila  aus  den  oben  genannten  Familien  zur 
Durchsicht  ein.  Sie  geben  Anlass  zu  folgendcn  Bemerkungen  und 
Beschreibungen. 

I.  (JIIKYSOMELIDEX. 

1.  Cleorina  philippinensis  Jac,  Ann.  Soc.  Ent.  Belg.   (1898)    42,  364. 

Es  ist  fraglicli,  ob  .«icli  diese  Art  wirklich  von  C.  morosa  Lef.,  Cat. 
144,  specifisch  unterscheidet.  Die  echte  philippinensis  entfernt  sich  von 
anderen  Arten  z.  B.  Cleorina  cenenmicuns  Baly  durcli  die  abgeklirzte 
Punktreihe  der  Fliigeldecken,  welche  nicht  neben  der  Naht,  sondern 
zwischen  der  ersten  und  zweiten  ganzen  Punktreihe  liegt.  Die  Hinter- 
brust  ist  dicht  und  grob  pimktiert,  der  Bauch  fein  cliagrinievt,  die  Mitte 
des  ersten  Segmentes  runzelig  punktiert.  Ungenau  ist  die  Angabe  Lefev- 
res  in  der  Gattungsdiagnose :  „die  5  letzten  Fiililerglieder  M'enig  ver- 
dickt;"  es  sind  vielmelir  nur  die  Glieder  2  bis  4  diinner  als  die  iibrigen. 
(5489.  0.  S.  Banks.) 

2.  Aulacophora  uniformis  Chap.,  Bull.  Ann.  Soc.  Ent.  Belg.   (1876)    19,  99. 

Die  vorliegenden  Stiicke  sind  7  bis  9  mm.  lang  (Chapius  gibt  11 
mm.  an)  und  haben  ungefiihr  dieselbe  Grosse  wie  rosea  Fabr.  und  pos- 
tica  Chap.  Das  letzte  Fiihlerglied  kann  rotlichgelb  oder  schwarz  sein ; 
letztere  Farbe  delmt  sich  zuweilen  auch  iiber  das  vorletzte  Glied  aus. 

3.  Antipha  punctata  All.,  Bull.  Ann.  Soc.  Ent.  Belg.   (1889)    33,  107. 

Der  Tiiorax  ist  vollig  oder  fast  glatt  und  liat  nur  wenige  Punkte 
iiber  den  Vorderecken.  Die  Fliigeldecken  sind  mit  nicht  besonders 
starken,  teihveise  gereihten  Punkten  besetzt,  die  ini  letzten  Drittel 
schwacher  werden,  eine  Basalbeule  wird  durch  einen  leichten  Querein- 
dnick  angedeutet.  Jede  Fliigeldecke  hat  zwei  schwarze  Querbinden,  eine 
an  der  Basis,  die  andere  hinter  der  Mitte.  Die  ei-ste  ist  gemeinschaftlich, 
ziemlich  von  gleidier  Breite,  oder  am  Seitenrande  enveitert,  sie  nimmt 
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ungofilhr  cin  Seclistel  der  Liinge  ein.  Die  zweite  beriihri  weder  Naht 
noch  Seitenrand,  ist  gewohnlich  in  der  Mitte  eingeschniirt  und  jeder- 
seits  etwas  nach  liinten  ausgezogen;  sie  scheint  aiis  zwci  Flecken  cntstan- 
den  zu  sein. 

Diese  Zeichnung  ist  sehr  variabel.  Ofter  ist  die  vordere  Biiide  auf 
einen  kleinen  Fleck  am  Seitenrande,  dicht  hinter  der  Schulterbeule 
bcschrankt  und  die  innere  Halfte  der  zweiten  Binde  ist  erloschen ;  jeden- 
falls  kommen  auch  Stiicke  mit  einfarbig  rotlich  gelbbraunen  Fliigel- 
decken  vor.     (295,  C.  S.  Banlsj  6368,  E.  D.  Merrill) 

4.  Cynorta  cavifrons  Diiviv.,  Stett.  Ent.  Zeit.   (1885)   46,  247. 

Grosse  imd  Farbe  scheiuen  bei  dieser  Art  zu  variieren.  Von  den 
beiden  vorliegenden  Exemplaren  (  $  ),  ist  das  eine  4.5  mm.  lang,  das 
andere  5.5,  der  Baucli  bei  dem  kleineren  einfarbig  blaulich  schwarz  bei 
dem  grosseren  sind  die  beiden  ersten  Einge  und  der  Mittelzipfel  des 
letzten  rotlich  gelb.     (5344,  C.  8.  Banks.) 

5.  Cynorta  citrina  Jac,  Ann.  Soc.  Ent.  Belg.   (1894)  38,  190. 

Die  Exemplare  sind  6-6.5  mm.  lang.  Wemi  Allard  die  Bildung  der 
vorderen  Gelenkhohlen  und  die  unbewehrten  Schienen  bei  seiner  Gattung 
Bracliitaf  Ann.  Soc.  Ent.  Belg.  1889,  C.  r.  103,  richtig  beobachtet  hat, 
so  gehort  diese  nicht  zu  Cynorta,  obwohl  man  aus  den  sonstigen  Anga- 
ben,  darauf  schliesen  diirfte.  Die  folgende  Art,  von  der  nur  1  2  vor- 
liegt,  scheint  ebenfalls  einfache  Schienen  zu  haben.  (6408,  H.  M.  Cur- 
ran;  12950,  E.  D.  Merrill.) 

6.  Cynorta  longicornis  sp.  nov. 

Elongata,  citrina,  antennis  (basi  excepta)  tibiis  tarsisque  nigricanti- 
bus,  macula  verticis  ,  apiceque  elytromm  f  uscis.  Prothorace  quadrifo- 
veolato,  obsolete  punctulato,  elytris  sericeo-micantibus  crehre  subtiliter 
punctatis,  obsoletius  costulatis.     Long.  9  mm. 

Luzon,  Manila,  P.  I.  {Charles  S.  Banks,  collector). 

Type  2  ISTo.  5308  in  der  Entomologischen  Sammlung  des  Bureau  of 
Science,  Manila,  P.  I. 

Schlank  gebaut,  auf  dem  Eiicken  abgeflacht,  mit  auffallig  langen 
Fiihlern  und  Beinen,  die  beide  ungefahr  so  lang  wie  der  Korper  sind. 
Letzterer  ist  citronengelb,  weniger  lebhaft  als  in  citrina  gefarbt,  Kopf 
und  Thorax  gliinzend,  Fliigeldecken  etwas  seidenschimmernd.  Fiihler 
schwarzlich,  die  beiden  ersten  Glieder,  namentlich  unterseits,  rotlich 
gelbbraun,  Schienen  und  Tarsen  ebenfalls  schwarzlich,  die  Oberseite  des 
vorletzten  Gliedes  der  Maxillartaster,  ein  kleiner  Langsfieck  des  Schei- 
tels  und  die  ausserste  Spitze  der  Fliigeldecken  angedunkelt.  Augen 
stark  gewolbt,  die  Fiililer  auf  einem  grossen  Hocker  der  Stirn  eingefiigt, 
der  oben  durch  eine  feine  Langsrinne  halbiert  ist.     Kopfschild  sehr  lang 
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dreieckig,  Xaseukiel  und  V'oiderrand  wulstartig  erhoht,  Obeilippe  sehr 
gross,  Mandibeln  an  der  Spitze  pechschwarz.  Thorax  etwas  langer  als 
breit,  von  der  Basis  bis  vor  die  Mitte  schwach  erweitert,  davor  verengt 
und  die  A^ordereckcn  nach  aussen  vortretend,  die  Scheibe  ganz  verlo- 
schen  punktuliert,  mit  vier  seliwachen  Gruben,  zwei  kleinen,  dicht  neben- 
einander,  hinter  dem  Vorderrande,  die  beiden  andercn  dahinter,  gross, 
quer.  Fliigeldeeken  selir  fein,  dock  deutlich  punktiert,  mit  zahlreichen 
verloschenen  Langsvertiefungen,  welche  durcli  sehr  feine  und  niedrige 
Eippen  getrennt  werden. 

Die  in  der  Fiirbung  iihnlichc  Brachita  tcnninaia  All.  lasst  sich  ohne 
Weiteres  durch  den  Thorax  unterscheiden,  welcher  doppelt  so  breit  als 
lang  angegeben  ist. 

7.  Cynorta  quadriplagiata  sp.  nov. 

Elongata,  citrina,  iiitida,  postpectore,  abdomine  elytrisque  nigris,  his 
in  singulo  maculis  duabus  magnis  citrinis,  prima  subbasali,  subquadrata, 
secunda  oblonga.     Long.  6-G.5  mm. 

Calayan  Island,  P.  I.  {R.  C.  McGregor,  collector). 

Type  No..  638  in  der  Entomologischen  Sammliing  des  Bureau  of 
Science,  Manila,  P.  I. 

Leuchtend  citronengelb,  die  Hinterbrust,  der  Bauch,  ein  Saum  um 
jede  Fliigeldecke  und  eine  gemeinschaftliche  Querbinde  der  letzteren 
tief  schwarz.  Von  der  gelben  Farbe  bleiben  auf  jeder  Fliigeldecke  zwei 
grosse  Makeln  iibrig.  Die  erste  ist  quadratisch,  mit  ven-undeten  Ecken, 
reicht  nahe  an  den  Vorder-,  Seiten-  und  Xahtrand  und  endet  in  kaum 
ein  drittel  der  Lange.  Die  zweite  ist  ungefahr  doppelt  so  lang  als  breit, 
beginnt  schriig  etwas  vor  der  Mitte  und  endet,  leicht  zugespitzt,  vor  der 
Spitze.  Sie  liegt  der  Naht  naher  als  der  Makel  1  und  dem  Seiten-  und 
Hinterrande.  Die  Spitze  der  Mandibeln  ist  pechschwarz.  Fiihler  etwas 
ktirzer  als  der  Korper,  normal  gebaut,  Glied  4  etwa  so  lang  als  die  beiden 
vorhergehenden  zusammen.  Thorax  breiter  als  lang,  von  der  Basis  bis 
weit  vor  die  Mitte  almahlig  erweitert,  nahe  den  Vorderecken  gerundet 
verengt,  die  Scheibe  gi'osstenteils  von  einem  glatten,  weitcn  Querein- 
drueke  eingenommen,  neben  dem  die  Seiten  und  der  gewolbte,  ziemlich 
grosse  Raum  iiber  den  Vorderecken  dicht  und  fein  punktiert  sind, 
Schildchen  vorn  rotbraun,  hinten  schwarz.  Fliigeldeeken  ziemlich  dicht, 
fein  und  flach  punktiert. 

Die  Beschreibung  ist  nach  dem  9  entworfen,  das  $  diirfte  eine  Aus- 
zeichnung  auf  dem  Kopfschilde  haben. 

8.  Monolepta  bifasciata  Hornst. 

Diese  Art  ist  iiber  die  Sunda  Inseln  und  Philippineu  verbreitet  und 
von  Manila  durch  Boheman  als  ruhrodgnata  beschrieben  worden.  Das 
letzte  Fiihlerglied,  der  Anus  und  das  Pygidium  sind  dunkel  gefarbt,  die 
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Basalbindo  dor  Fliigekk-ekfu  ist  innen  erweitert  iind  an  der  Naht  beinahe 
doppc'lt  so  broit  als  i\n  der  Schidter.     Die  Ubcrsiclit  der  Art  ist  folgende : 

Chrysonuhi  bif(tS('iala  Horiist..  Schrift.  naUirf.  Freuiulc,  Berlin.    (1788)    3.     Java. 
(laUcruca  hifasciala  Fabr.,  Ent.  Syst.    (1792)    1,  2,  27;   Jac,  Notes  I^yd.   ^NIus., 

(1884)    53.      (Moiiolepta)    Sumatra,  Java. 
Crioceria  Jf-nolata  Fabr.,  Syst.  Eleuth.,   (1801)   ,1,  400.     Sumatra. 
Galeruca  Jf-notata  Oliv.,  Entom.   (1808)   6,  G65,  t.  5,  fig.  90.     Java. 
Motwlepta  rubrosif/iiata  Boliem.,  Kes.  Eujjen.    (1859)    182.     ^lanila. 

9.  Phyllotreta  serricornis  Duviv. 

Diese  Art  kann  iiicbt  bei  der  Gattung  riiyllolrcta  bleiben,  sondern 
gehort  zii  Luperomorpha  Ws.  An  den  Fiiblern  sind  die  Glieder  2  und 
3  beiin  $  sebr  kurz,  2  kugelig,  3  quer  und  bedeutend  kiirzer  als  3;  beim 
9  sind  sie  langer,  2  kugelig,  wenig  gi-osser  als  beini  $  ,  3  schmaler  und 
merklicb  liinger  als  2,  die  folgenden  Glieder  sind  verdickt,  beim  $  bis 
zuni  zebnten  Gliede  gesagt.  Das  vierte  Glied  ist  so  lang  wie  Glied  2 
und  3  zusamnien  (  $  ),  oder  wie  die  drei  vorbergehenden  Glieder  zusani- 
nien  (  S  )■  Der  Tborax  bat  eine  verlosebene  Quervertiefung  in  der 
Mitte,  die  Seiten  sind  fast  gradlinig  und  parallel  und  treten  an  der 
Borstcnj)ore  in  den  Vorderecken  nach  aussen  vor.  Der  Enddorn  der 
Hintersebienen  stebt  ziemlicli  in  der  Mitte  und  ist  grade  nacb  liinten 
gericbtet,  der  Metatarsus  endlicb  bat  eine  scbmale,  voUig  glatte  Basis. 

10.  Erystus  banksi  sp.  nov. 

Subrotundatus,  convexus,  pallide  testaeeo-flavus,  nitidus,  protborace 
sublaevis,  basi  rotundatim  angustatO;,  elytris  subtiliter  punctatis,  pro- 
tecto  laterali  lato,  paullo  fortius  punctato  a  dorso  stria,  punctata  sat 
profunda  separato.     Long.   5-5.5  mm. 

Luzon,  Province  of  Eizal,  Montalban  Gorge,  P.  I.  (Charles  S. 
BanliS,  collector.) 

Type  No.  5310  in  der  Entomologiscben  Sammlung  des  Bureau  of 
Science,  Manila,  P.  I. 

An  dem  einfarbig  blass  braunlicb-gelben,  oberseits  eine  Spur  durcb- 
scheinenden  Korper  und  den  verworren  punktierten  Fliigeldecken,  auf 
denen  weder  vertiefte  LJingsreiben  nocli  gewolbte  Zwiscbenstreifen  zu 
bemerken  sind,  von  den  bis  jetzt  bekamiten  vier  Arten  zu  unterscbeiden, 
von  podagroides  und  vilUcus  Ws.  ausserdem  durcb  die  genindeten  Hin- 
terecken  des  Tborax. 

Gerundet,  etwas  liinger  als  breit,  gleicbmijssig,  aber  niclit  besonders 
stark  gewolbt.  Stirnbocker  verloscben  umgi'enzt  oder  kaum  angedeutet. 
Die  Fiibler  reichen  ziemiich  bis  zur  Mitte  der  Fliigeldecken,  Glied  2  ist 
das  kiirzeste,  3  langer,  aber  nicbt  ganz  so  lang  als  -t.  Tborax  kurz, 
dreimal  so  breit  wie  lang,  die  Seiten  stark  gerundet  und  mit  den  Hin- 
terecken  in  einer  Flucbt  abgerundet.  Ij]s  tritt  jedocb  weiter  nach  innen 
ein  kleiner  Winkel  vor,  weleber  die  eigentlicben  Hinterecken  andentet. 
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In  diesen  ist  die  Thoraxbasis  viel  schmaler  als  der  Vorderrand,  uiid 
liber  ihnen  ist  der  Basalrand  der  Fliigeldeeken  in  leielitem  Bogen  aus- 
gerandet.  Die  Fliigeldeeken  sind  ?(-lieini)ar  gaiiz  verworren  Tein  iiud 
flaeli  pimkiiert,  die  I'uukte  voii  ('inem  <liiiikel  dureliseheinenden  Kreise 
unigeben  ;  bei  genauer  ]5etraelitung  beinei-kt  man  aber  dass  die  Punkte  zu 
unregeliniissigen  L)oi)pelreihen  geordiiet  sind.  Die  Seheibe  ist  aussen 
durch  einen  starken  runkstreifen  voni  Seiteudache  getrennt.  Dieses 
erinnert  durehaus  an  da?  Seitendaeli  der  Cassiden,  ist  in  der  inneren 
Hiilfte  fast  glatl,  in  der  iiusseren  unregehniissig  pnnkliert. 

11.  Agonia  banksi   si),  iiov. 

Elongata,  parinu  eonvexa,  I'ulva,  nilida.  anlninis  siiblilii'orniibus,  ni- 
gris,  artieulo  prinio  riil'eseente,  elytris  fortiter  punctatis,  biearinatis, 
apice  leviter  singulatini-rotuudatis,  vitta  suturali  et  laterali,  antice  ab- 
breviatis,  postice  late  conjunetis  abdoniiniscjue  segnientis  duobus  ultirais 
nigris.     Long.  3.5-3.8  mm. 

Luzox,  Manila,  P.  T.  (C'iKirk's  **^'.  Baiilcs,  coUeetor). 

T}'pe  Xo.,  5340  in  der  Entomologischen  Samralung  des  Bureau  of 
Science,  Manila,  P.  I. 

Almlich  gebaut,  aber  bedeutend  Ideiner  als  Ag.  vandcpolli  Gestro  und 
durch  die  Spitzenbildung  der  Fliigeldeeken  leicht  von  dieser  und  den 
anderen  tihnlichen  Arten  zu  unterscheiden.  Die  Fliigeldeeken  sind  liin- 
ten  niclit  gemeinschaftlieh,  sondern  einzeln  abgerundet,  denn  sie  haben 
an  der  Naht  einen  scliwachen  dreieckigen  Ausschnitt  in  welchem  die 
Xahtecke  eine  Spur  vorgezogen  ist.  Der  Thorax  ist  breiter  als  lang,  an 
den  Seiten  sanft  geruudet,  oben  glatt,  eine  Keihe  hinter  dem  Vorder- 
rande  und  eine  kurze  Schrtigreihe  jederseits  dahinter  sind  aus  starken 
Punkten  gebildet,  vier  grosse,  sparsani  punktierte  Gruben  befinden  sich 
vor  der  Basis.  '  Die  Punkte  der  Fliigeldeeken  sind  sehr  gross  und  tief ; 
die  schwarze  Xahtbinde  ist  schmal,  vorn  auf  die  Kante  selbst  beschrankt, 
dann  schwacli  erweitert,  -lie  Seitenbinden  fangen  vorn  ebenfalls  schmal 
an  und  verbreitern  sich  jo,  das  sie  in  zwei  drittel  Lange,  von  wo  aus  die 
ganze  Spitze  schwarz  geia"bt  ist,  die  aussere  Eippe  beriihren.  Die  Bin- 
den  beginnen  in  eir  (liittel  Liinge. 

12.  Agonia   manilensfs.  ..p.  nov. 

Klongala,  paruni  convexa,  pallide  fulva,  antennis  (artieulo  primo  fer- 
rugineo  excepto)  maculaque  apicali  elytroruni  nigris,  tarsis  segmentoque 
ultimo  ventrali  iufuscatis,  prothorace  sublaevi,  foveis  quator  ante  basin 
lineaque  sub  apicali  parce  punctatis,  elytris  bicostatis.     Long.  4-4.3  mm. 

Luzo-V,  Manila,  P.  L  (Charles  S.  Banks,  collector). 

Type  Xo.  2C,21  in  der  Entomologischen  Sammlung  des  Bureau  of 
Science,  ^lanila,  P.  L 

Breiter  gebaut  als  die  vorige,  niit  kleineren  Punkten  in  den  Reihen 
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(Icr  Fliigeldecken,  letztere  liiiiteii  i^cineinschaftlich  abgerinidci  mid  am 
Eande  daselbst  deutliclicr  gekerbt,  der  Thorax  sparsamer  punktiert,  die 
Flihler  etwas  kiirzer,  abcr  in  den  flinf  letzten  Gliedern  starker,  in  der 
Spitze  der  Fliigeldecken  endlich  nur  eine  aussen  verengte  schwarze 
Quermakel,  welche  ungefahr  das  letzte  Fiinftel  cinnimmt,  Der  Thorax 
ist  glatt,  hinter  dem  Vorderrande  mit  einer  weitliiufigen  starken  Pimkt- 
reihe,  dahinter  folgen  jederseits  3  Punkte,  dann  die  vier  Gruben  vor 
der  Basis,  die  n\it  wenigen  grossen  Punkten  besetzt  sind. 

13.  Prioptera  immaculata  Wagener,  Mitteil.  Miincli.   (1881)   26. 

J)ie  kurzc  Beschreibung  dieser  Art  liisst  sich  verschiedcn  z.  B.  auch 
auf  einfarbige  Stlicke  der  sinuata  Oiiv.  anwenden,  denn  Wagener  hat 
ein  wesentliches  Merkmal,  die  Grosse  nnd  Tiefe  der  drei  Gruben  Jeder 
Fliigeldecke  iibergangen.  Es  ist  daher  nngewiss,  ob  die  bei  Manila, 
(No.  6541)  von  R.  C.  McGregor  gesammelten  Exemplare  dazu  gehoren. 
Ich  betrachte  sie  desiialb  vorlaufig  nur  fraglich  als : 

Prioptera  immaculata  Wagener,  var.  f uscopunctata  var.  nov. 

Flavo-testacea,  nitida,  prothoraee  sublaevi,  elytris  sat  dense  fusco- 
punctatis,  trifoveolatis,  fovea  interna  profunda,  macula  nigra  notata. 
Long.  8-9  mm. 

An  der  Skulptur  der  Fliigeldecken  leiclit  kenntlich.  Dieselben  sind 
verworren,  fein  nnd  ziemlich  dicht  punktiert,  die  Punkte  erscheinen  aber 
grosser,  well  sie  in  einem  durchscheinenden  scliwarzliclien  Kreise  stehen. 
Yon  den  drei  Gruben  jeder  Decke  ist  die  innere  gross  und  tief,  mit  einer 
schwarzen  ]\Iakel  versehen,  die  beiden  ausseren  sind  flacher,  die  hintere 
rund,  die  vordere  langlich,  undeutlich,  eigentlicli  nur  eine  Erweiterung 
des  Punktstreifens,  welch er  die  Schulterbeule  innen  absetzt.  In  der 
Basalhalfte  der  Fliigeldecken  heben  sich  drei,  von  Punktreihen  begrenzte, 
glatte,  hellere  LJingslinien  herans,  von  denen  die  erste  den  Innenrand 
der  tiefen  Grube  bildet,  aber  oft  bis  vor  die  Spitze  sichtbar  bleibt.  Die 
zweite  endet  am  Aussenrande  der  tiefen  Grube,  die  dritte  lauft  vom 
Schulterhocker  iiber  dem  Aussenrande  der  Scheibe  bis  zur  Mitte.  Das 
Basaldreieck  ist  loirz  und  sehr  breit,  und  steigt  zu  einer  sehr  nndeutlichen 
Kante  auf,  die  an  der  Naht  nicht  hockerartig  erlioht  ist. 

14.  Prioptera  sinuata  Oliv. 

Diese  Art  wurde  ebenfalls  bei  Manila  (No.  552  und  8035,  W.  SckuUze) 
gesammelt.  In  der  Nor]nalfarl)ung  hat  jede  Fliigeldecke  6  schwarze 
Makeln  (1,  1,  1,  2,  1),  von  denen  die  kleinste^  Makel  G,  welche  Boheman, 
Mon.  I;  1850,  p.  59  nicht  erwahnte,  sondern  erst  Mon  IV,  1862,  p.  25 
anfiihrte,  unmittelbar  neben  der  Naht  vor  der  Spitze  liegt  und  zuweilen 
mit  dem  entsprechenden  Flecke  der  anderen  Decke  eine  gemeinschaftliche 
Makel  bildet.  Die  drei  Gruben  jeder  Fliigeldecke  sind  klein,  ausserst 
flach  und  verloschen,  aber  starker  als  die  Scheibe  punktiert.     Boheman 
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erwahnt  (Mon.  IV.  25)  eine  Abandening  „b.''  „Elytrorum  maculis 
parvis,  punctifonnibus;"  sie  bildet  den  Ubergang  zur  ab.  deficiens: 
Maculis  elytroruiu  plus  minusve  delicientibus.  Zuerst  versfliwindiMi  in 
der  Regel  die  Makeln  G  und  4. 

15.   Metriona  manilensis  sp.  nov. 

Subrotundata,  sat  convexa,  subtus  dilute  testacea,  supra  rufa,  nitida, 
piotecto  late  explauato  tlavecente,  antenuis  articulis  quinque  ultimis  al- 
bidis,  prothorace  transversim  elliptico,  Ixevi,  elytris  striato-punctatis, 
anticQ  vix  gibbosis.     Long.  7-7.5  inm. 

Luzox,  ]Manila,  P.  I.  {Charles  S.  Banks,  collector). 

Type  No.  5343  in  der  Entomologischen  Sammlung  des  Bureau  of 
Science,  ^Manila,  P.  I. 

Durch  die  Farbe  des  Korpers  und  der  Fiihler  sehr  ausgezeichnet. 
Letztere  sind  iihnlich  wie  die  ganze  Unterseite,  blass  rothlich  gelbbraun 
die  fiinf  verdiclden  Endglieder  aber  weiss.  Die  Oberseite  ist  hell  und 
ziemlich  lebliaft  briiunlich  rot,  das  breite  Seitendach  durchscheinend  und 
blass  gelb.  Per  Korper  ist  wenig  langer  als  breit,  und  der  Thorax  ist 
mit  den  Fliigeldeeken  gleichmiissig  gerundet.  Thorax  doppclt  so  breit 
als  lang,  quer  elliptisch,  die  Ecken  liegen  in  der  Mitte  des  Seitenrandes 
und  sind  nicht  vollig  verrundet,  sondern  bilden  einen  schwachen,  stumpfen 
Winkel;  die  Scheibe  ist  ziemlich  glatt.  Fliigeldeeken  an  der  Basis  im 
Bogen  ausgeschnitten  und  so  breit  als  der  Thorax,  bis  zur  Mitte  gerun- 
det-erweitert,  dahinter  ahnlich  verengt,  die  Scheibe  miissig  gewolbt, 
regelmiissig  in  Eeihen  punktiei-t,  im  Basaldreieck  stark  abfallend.  Von 
hinten  betrachtet  bildet  die  hochste  Stelle  an  der  Naht  einen  sehr  schwa- 
chen, stumpfen  Hocker,  der  niedriger  ist  als  die  Schulterbeulen. 

11.  COCCINELLIDEN. 
1.  Coelophora  octopunctata  sp.  nov. 

Subhemisphaerica,  testaceo-flava,  nitida,  'prothorace  subtiliter  punc- 
tulato,  lateribus  baud  sinuato,  elytris  subtiliter  punctatis,  singulo  punc- 
tis  quartuor  (3,  1)  nigris.     Long.  G.5-7  mm. 

Luzon,  Manila,  P.  I.  (P.  L.  StangI,  collector). 

Type  No.  260  in  dor  Entomologischen  Sammlung  des  Bureau  of 
Science,  Manila,  P.  I. 

Einer  grossen  C.  nev>porti  Muls.  ahnlich,  aber  die  Seiten  des  Thorax 
vor  der  Mitte  nicht  ausgerandet,  die  Punktierung  der  Oberseite  erheblich 
feiner  und  die  beiden  schwarzen  Makeln,  die  der  Basis  von  Thorax  und 
Fliigeldeeken  bei  newporti  gemeinsam  sind,  fehlen  ganzlich.  Die  vier 
schwarzen  Punkte  der  Fliigeldeeken  sind  miissig  gross  und  liegen  ungefahr 
wie  die  von  newporti:  3  in  einer  scliwach  nach  hinten  gebogenen  Quer- 
reihe  vor  der  Mitte,  der  vierte  hintor  der  Mitte,  etwas  weiter  vom 
Seitenrande  cnfernt,  wie  Punkt  3. 

Ein  anderes  Exemplar  erhielt  ich  von  Plason  aus  Java. 


230  WEISE. 

2.  Coelophora  sexguttata  sp.  tiov. 

Subhemispliserica,  flavo-testacea,  prothorace,  scutello  elytrisque  nigris, 
nitidis,  prothorace  subtilissime  punctato,  flavo-marginato,  elytris  subti- 
liter  punctatis,  siiigulo  guttis  tribus  fulvis,  1,  2  collocatis.     Long.  5  mm. 

Batan  Island,  P.  I.  (R.  C.  McGregor,  collector). 

Type  No.  7767  in  der  Entomologischon  Samnihing  dos  Bureau  of 
Science,  Manila,  P.  I. 

In  der  Korperform  ungefahr  niit  iiuvqiuilis  Fabr.  iibereinstimmend, 
etwas  weniger  gewolbt  als  halbkugelig,  brannlich  gelb,  der  Thorax  (ansge- 
nommen  ein  fast  gleiclibreiter  Sauni  am  Vorder-  und  Seitenrandc),  das 
Schildchen  und  die  Fliigeldecken  schwarz,  letztere  mit  Je  3  rothlich 
gelben  Tropfen :  1,  2.  Der  erste  liegt  an  der  Basis  am  Schildchen,  ist 
wenig  liinger  als  breit  und  hat  keinen  gernndeten,  sondern  einen  ziemlich 
geraden  Innenrand,  der  sicli  allmahlich  von  der  Naht  entfernt.  Die 
andern  Tropfen  bilden  auf  beiden  Decken  eine  leicht  nach  hinten  gebogene 
Querreihe.  Der  aussere  Tropfen  jeder  Decke  beginnt  etwa  in  der  Mitte, 
der  innere  wenig  hinter  derselben,  beide  sind  gerundet  und  von  ahnlicher 
Cjrosse  als  der  erste;  der  iinssere  ist  vom  Rande  eben  so  weit  entfernt 
wie  vom  inneren  Tropfen.     Dieser  liegt  der  Xaht  etwas  naher. 

Die  Stirn  ist  gewirlct,  zart  punktuliert,  der  Thorax  verloschen  gewirkt, 
aber  starker  als  die  Stirn  punktiert.  Die  Punkte  der  Fliigeldecken  sind 
doppelt  so  stark  wie  die  des  Thorax. 

3.  Sticholotis  banksi  sp.  uov. 

Hemisphferica,  fulva,  nitida,  creberrime  puiictata,  elytrorum  disco, 
meso-  et  metasterno  nigris.     Long.  2.2.-2.5  mm. 

Luzon,  Manila,  P.  I.  {Charles  S.  Banks,  collector). 

Type  iSTo.  5462,  in  der  Entomologischen  Sanimlung  des  Bureau  of 
Science,  Manila,  P.  I. 

Gehort  in  die  Abteilung,  die  einen  getliigelten  Korper  und  gleichmas- 
sig  verworren  punktierte  Fliigeldecken  besitzt  nnd  ist  in  Korperform  und 
Farbe  der  Sticholotis  limlata  Motsch.  am  ahnlichsten,  jedoch  hoher 
gewolbt  und  bedeutend  starker  punktiert  als  diese. 

Head  finely  and  closely  pvinctured,  fulvous,  the  apex  of  the  mandibles  piceous. 
Thorax  fulvous,  three  times  broader  than  long,  the  sides  strongly  rounded,  the 
surface  closely  punctiired.  Elytra  closely  and  moderately  strongly  punctured, 
black,  the  lateral  margins  broadly  fulvous. 

4.  Sticholotis  ovata  sp.  nov. 

Breviter-ovalis,  convexa,  testaceo-flava,  nitidula,  prothorace  sat  crebre 
subtilissime  pimctato,  elytris  vitta  suturali  et  laterali,  hac  medio  %\\h- 
interrupta  fuscis,  disco  subtiliter  punctatis,  punctis  apicem  et  latera 
versus  subtilioribus,  area  elongata  communi  ante  medium  sublrevi  extus 
stria  punctata  terminata.     Long.  2  mm. 

Luzon,  Manila,  P.  I.  (Charles  S.  Bank$,  collector). 
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Type  Xo.  oOXi  in  dn-  I'liiloinnldirisclifii  S,iinni1iiiii!'  *]('<  Huichii  of 
Science,  Manila,  P.  1; 

Yon  alien  anderen  Arlen  diiivli  breit-eiiuriiiige  Kur[)erloriii  uiid  die 
Bauchlinien  verseliieden,  welclie  einon  Viertelkreis  l)ilden,  aber  niflil  den 
Hintenand  dcs  1.  Se*;nienk's  erreii-hen,  sondern  die?eni  parallel  ziiin 
Seitenrande  ziehen.  Rlass  rotlieh  g:elb,  miissig  gliinzend,  ein  wenig 
breiter,  vorn  enveiterter  Xalitsaum  unci  ein  in  dcr  Mitte  eingeschniirter, 
fast  nnterbrochener  Seitensainn,  der  liinten  mit  dem  Nahtsaunie  ver- 
buiiden  ist,  hell  braiin  bis  schwiirzlicli.  Stirn  breit,  eben,  an  den  Seiten 
dichter  als  in  der  !Mitte  ])unktuliert,  elypeus  jederseits  gradlinig  nach 
vorn  verengt  und  fiir  die  Fiihlerwurzel  niclit  aupgeschnitteii.  Thorax 
mehr  als  dop]ielt  so  breit  wie  lang,  mit  zienilich  parallelen,  vor  der  ^litte 
eonvergierenden  Seiten;  anf  der  Scheibe  glcichmiissig  weniger  dicht,  aber 
starker  als  die  Gegend  der  Stirn'  neben  den  Augen  punktiert  imd  aus- 
serst  fein  und  kurz,  schlecht  bemerkbar  behaart.  Fliigeldecken  an  der 
Basis  unbedeutend  breiter  als  der  TTinterrand  des  Thorax,  bis  zur  Mitte 
leicht  erweitert,  dann  verengt  und  am  Ende  gemeinschaftlich  sehr  schmal 
abgerundet ;  die  Scheibe  gewolbt,  ziemlich  dieht  und  sehr  fein  punktiert. 
Die  Punkte  sind  innen  starker  als  aussen  und  liinten.  Vor  der  Mitte  ist 
ein  gemeinschaftlicher  ovaler  Liingsraum  fast  glatt;  er  wird  aussen  von 
einer  einreihig  stark  punktierten,  gebogenen,  feinen  Rinne  begrenzt,  die 
hinten  in  eine  kurze,  der  Naht  parallele  Punktreihe  iibergeht.  Jede 
Fliigeldecke  hat  eine  gemeinschaftliche  schwarzliche  Binde  an  der  Naht 
und  eine  braunlichc  am  Seitenrande.  Erstere  ist  miissig  breit  und 
erweitert  sich  vor  der  Mitte  ganz  allmahlich  bis  zur  Basis.  Die  Seiten- 
binde  hat  in  der  Mitte  eineu  winkeligen  Ausschnitt,  welcher  sie  fast 
unterbncht.  Die  Schulterbeule  ist  selir  kloin  und  niedrig,  der  Korper 
aber  vollkommen  gefliigelt. 

Das  nur  stumpf  zugespitze  Endglied  der  ]\laxillartaster,  der  eiformige 
Korper  und  die  vom  Hinterrande  des  ersten  Bauchsegmentes  entfernten 
Schenkellinien  diirften  spiiter  eine  Trennung  des  Tieres  von  S!licholotis 
notig  machen. 

5.  Aspidimerus  tristis  sp.  nov. 

Subrotundatus,  convexiusculus,  niger,  crebre  brevissimecpie  griseo- 
pubescens,  quasi  pruinosus,  margine  antico  clypei,  limbo  laterali  protho- 
racis,  pectore  abdomineque  piceo-rufis;  supra  dense  subtilissimeque  punc- 
tulatus.     Long.  2.5  mm. 

Luzon,  Manila,  P.  I.  (Charles  S.  Banks,  collector). 

Type  No.  4903,  in  der  Entomologischen  Sammlung  des  ]iureau  of 
Science,  Manila,  P.  I. 

Gerundeter  und  merklich  flacher  als  die  iibrigen  Arten,  durch  die 
schwarze  Farbe  der  Oberseite  leicht  kenritlich.  Diese  Farbe  wird  durch 
eine  dichtc  ausserst  zarte  und  knrze  greise  Behaanmg  zum  Teil  verdeckt. 
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Die  Unterseite  und  der  grosste  Teil  der  Beine  sind  rotlich  peclibraun 
geftirbt,  ebcnso  ein  feiner  Sanm  am  Vorderrande  des  Kopfschildes  und 
ein  breiterer  Streifen  an  den  Seiten  des  Thorax.  Die  Punktierang  dev 
Oberseite  ist  sehr  dicht  und  fein. 

Durch  die  Tiitigkeit  der  Mitglieder  des  Bureau  of  Science  in  Manila 
ist  die  Zahl  der  auf  den  Philippinen  gefundenen  Coccinelliden  von  18 
Arten,  die  der  Catalog  von  G.  A.  Baer,  Ann.  Soc.  Ent.  Fr.  (188G)  173, 
anfiihrt,  auf  42  gcstiegen.     Besondere  Erwiilmung  verrlicnen : 

6.  Lcis  dunlopi  Crotch.      (6406,  H.  M.  Cuzner). 

7.  Leis  dimidiata  Fabr.  ab.  hicolor  Hope  (255,  P.  L,  Stangl). 

8.  Rodolia  rufopilosa  Muls.  (249  und  5570,  C.  S.  Banks). 

9.  Rodolia  podagrica  Ws.  (252,  C.  8.  Banks). 

10.  Ortalia  pusilla-masta  Ws.  (5462,  C.  S.  Banks). 

11.  Platynaspis  nigra  Ws.  (2250  und  5027,  C.  8.  Banks). 

12.  Stethorus  pauperculus  Ws.  (4737,  C.  8.  Banks). 

13.  8tethorus  rotundatus  Motsch.  (4950,  C.  8.  Banks). 

Alle  Stethorus- Arten  naliren  sicli  von  der  sehr  schadlichen  „Spinn- 
milbe,"  „red  spider,"  „red  mite,"  Tetranychus  telarius  Linn.  Die  beideu 
vorstehend  genannten  Arten  unterscheiden  sich  leiclit  durch  folgende 
Punkte :  pauperculus  Ws.  ist  breit  oval,  auf  den  Fliigeldecken  verhalniss- 
miissig  kriiftig,  sehr  diclit  narbig  punktiert,  hat  aber  einen  gemeinschaft- 
lichen  scbmal  ovalen  glatten  Eauni  an  der  Naht  vor  der  Mitte,  an  dessen 
Ausseurande  die  Punkte  eine  oder  mehrere  nieht  ganz  regelmiissige 
Eeihen  bilden;  rotundatus  Motsch.  ist  etwas  grosser,  gerundet,  auf  den 
Fliigeldecken  ziemlich'  gleichmassig  und  iiusserst  fein  punktiert.  Die 
Punkte  werden  nacli  aussen  unbedeutend  starker. , 


DIE   RUTHLIDEN   DER  PHILIPPINISCHEN   INSELN. 


Von  Fb.  Ouaus. 
( iSteglitz-Berlin,  Germany. ) 


In  einer  kleinen  Sendung  von  Kutelideu  aus  der  Saminhmg  des  Bureau 
of  Science  in  Manila,  die  niir  im  Sommer  1909  zur  Bestimmung  zuging, 
befanden  sich  audi  einige  neue  Arten,  deren  Beschreibung  mir  Anlass 
gab,  audi  die  von  Prof.  Carl  Semper  und  Mr.  J.  Whitehead  auf  den  Philip- 
pinen  gesammelten  Ruteliden,  die  sich  in  meiner  Sammlung  befindeu, 
zu  studiereh.  Der  ersten  Sendung  des  Bureau  of  Science  folgte  im 
Jauuar  eine  bedeutend  reiclihaltigere  zvveite,  dieser  im  April  dieses  Jahres 
eine  dritte,  beide  wieder  eine  ganze  Reihe  neuer  Arten  enthaltend. 
Meine  urspriingliche  Absicht,  eine  Monographic  der  Euteliden  der  Phi- 
lippinen  zu  liefern  gab  ich  angesiclits  des  so  reiclilich  zustromenden  Ma- 
terials vorlaufig  auf,  weil  ich  mir  sagte,  dass  eine  solche  bei  deni  wis- 
senschaftlidien  Eifer  und  der  regen  Sammeltatigkeit  der  Herren  vom 
Bureau  of  Science  doch  in  kiirzer  Zeit  niclit  mehr  geniigen  wiirde.  Im 
Folgenden  gebe  ich  daher  nur  eine  Beschreibung  der  neuen  Arten  und 
eine  alphabetische  Liste  aller  bis  jetzt  bekannten  Ruteliden  der  Philip- 
pinen  mit  Literatur-und  Fundortsangaben ;  von  den  Beziehungen,  die 
die  Ruteliden  der  Philippinen  zu  denen  der  iibrigen  Telle  der  orientall- 
schen  Region  haben,  moclite  ich  kurz  die  folgenden  hervorheben.  Von 
den  beiden  Hauptgruppen  der  Ruteliden,  den  Arten  mit  vertical  gestellter 
Oberlippe — Rutelinae  psalidochilida- — und  denen  mit  horizontal  liegender 
Oberlippe — Rutelinae  ptyeladenochilidse — sind  die  ersteren,  wie  in  der 
ganzen  orientalischen  Region,  nur  diircli  die  Gattung  Adoretus  vertreten. 
Von  dieser  sind  bisher  nur  4  Arten  gefunden  worden,  darunter  der  welt 
verbreitete  Adoretus  umhrosus  Fabr.  und  sein  nachster  Verwandter,  der 
audi  auf  Malakka  und  Formosa  vorkommende  A.  ranunculus  Burm. 
Von  dem,  den  beiden  genannten  Arten  sehr  nahe  stehenden  A.  tenuima^ 
culatus  Waterh.  aus  China  und  Japan  wissen  wir  bestimmt,  dass  er  im 
Lanenstadium  mit  Kulturpflanzen  (Zuckerrohr,  Bananen),  die  nur 
durch  Wurzelschosslinge  verbreitet  werden,  verschleppt  wird,  von  einem 
anderen  nahen  Verwandten,  dem  A.  versuttis  Har.  macht  dies  die  eigen- 
tiimliche  geographische  Verbreitung  — St.  Helena,  Seychellen,  Ceylon 
und   Vorderindien,    Singapur,    Canton,    Batavia,    Viti,    Samoa — hochst 
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wahrselicMnlicli,,  luul  (larmn  lialtc  irii  aiu-h  die  Kinselilcppung  voii  lun- 
brosiis  und  ranunruhis  auf  den  I'liilippincn  i'iir  hoohst  wahrscheinlich. 
Audi  .1.  jihilippinicus  IMc  ist  ]iui'  in  dicscr  Bcziehung  verdachlig  iind 
luir  den  J.  luridus  Blanch,  der  einer  s^aiiz  aiidercn  (Jrupi)e  der  (iattung 
angeliort  und  seine  michsten  A'envandtcn  iin  Jlinialaya  und  auf  Celebes 
hat,  halte  ieh  fiir  wirklicli  endemiseh. 

Die  zweite  JIauptgruppe,  die  Iiiiteliden  uiit  horizontaler  Oberlippe, 
sind  durch  die  Abteilungen  der  Anoiualini  (mit  9-gliedrigen  Fiihlern) 
und  die  sogenannten  eciiten  liuteliden  (niit  10-gliedrigen  Fiihlern) 
vertreten.  Aus  der  Abteihing  der  Anoraalini  ist  die  artenreichc  Ciattung 
Anomala  aueh  hier  mit  der  hochsten  Artenzahl  vertreten.  AUe  bis  jetzt 
hier  gefnndenen  Arten  sind  endemisch  mit  Ausnahme  der  weit  verbrei- 
teten  A.  varicolor  Gyllenh.  die  aber  aucli  eine  gut  charakterisierte  Lokal- 
foi-m  bildct.  Die  Gattimg  Miineln,  in  Vorder-  und  Hinter-Indien,  China, 
Japan  und  den  grossen  Sunda-Inseln  mit  etwa  80  Arten  verbreitet,  ist 
auf  den  Philippinen  nur  durch  3  xirten  vertreten;  davon  ist  nur  eine 
Art  endemisch,  die  zweite,  macuUcolUs  von  Sibay,  ist  in  ganz  Borneo 
verbreitet,  und  die  dritte,  die  in  Java  haufige  hluniei  Hope,  wurde  mir 
bisher  nur  einmal  von  einem  Handler  mit  der  Fundortsanga.be  IVIanila 
zugeschiekt  und  muss  daher  vorlaufig  noch  als  zweifelhaft  aufgefiihrt 
werden. 

A/'on  den  Popillien  ist  die  Gattung  Pseiulomalaia  mit  alien  bekannten 
4  Arten  endemisch,  und  auch  die  hier  vorkommenden  Arten  der  Gattung 
Popillia  sind  alle  endemisch  und  — vielleicht  mit  Ausnahme  der  varia- 
bilis— so  abweichend  von  den  iibrigen  Arten  der  Gattung,  dass  man  fiir 
sie  eine  besondere  Untergattung  griinden  raiisste.  Ihre  nachsten  Ver- 
wandten  hat  Pseudomalaia  auf  Celebes,  Saleyerund  Sangir,  wahrend 
die  PopiUa-Arien  teils  eine  Weiterentwicklung  von  Pseudonudaia — mit 
starkerem  Mesosternalfortsatz — darstellen,  teils  Anklange  an  Celebes-  und 
Himalaya-Formen  zeigen. 

Die  ganze"  Abteilung  der  Anomalini  ist  relativ  jung  und  noch  in  voller 
Entwicklung  begriffen,  was  sich  einerseits  daraus  ergiebt,  dass  sich  alle 
Unterabteilungen  und  Gattungen  noch  durch  vermittelnde  Formen  mit 
einander  verbinden  lassen,  anderseits  daraus,  dass  sie  in  frtih  isolirten 
Gebieten,  wie  Australien  (hier  abgesehen  von  der  mit  Zuckerrohr  einge- 
schleppten  AnomaJa  aniiqua  Gyllenh.  aus  China),  Madagascar  und  Chile- 
Patagonien  vollstiindig  fehlen. 

Die  echten  Euteliden,  in  der  orientalischen  Eegion  durch  die  Gruppe 
der  Parastasiiden  vertreten,  sind  ausgezeichnet  durch  ihren  ungemein 
mannigfaltigen  sexuellen  Dimorphismus ;  es  giebt  kaum  irgend  einen 
Teil  des  Korpers,  der  hier  niclit  Triiger  secunditrer  sexueller  Merkmale 
ware  und  gerade  die  secundaren  Geschlechtsmerkmale  sind  es,  die  hier 
in  ersten  Linie  zu  einer  Differenzienmg  der  Formen  gefiihrt  haben.  So 
sind  die  $  der  Peperonta  haningtoni  Westw.  vom  Himalaya,  der  Dicaulo- 
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cci)h(tlu.'<  fcdf  (ic'slvo.  resp.  fnilistorfrri  von  Siimatia  i\'S]).  Tonkin,  dor 
Ccroplophdna  iiKiilif/lianii  Cicstro  von  Suin;itia  nnd  liornoo  .-^o  ver- 
schiediMi,  (las>j  man  I'iir  sic  cinfcnL'  CJattun<(L'n  aufgcstollt  hat;  ilirc  $  al)er 
8in(l  einandor  ho  ;ilinlicli.  dass  man  Miilic  liat,  sie  als  Ai-tcn  von  oinander 
zu  untcrsclu'idcn  und  fiir  sic-h  allcin  lietrachtot,  siclici'  nic  aul'  den 
tiodaid-ccn  kommen  wiirde,  sie  in  vi'i-si-liiodonc  (Jattiint^fcn  zu  stt'Ucn. 
Sowcit  l)is  jctzt  iti'kannt,  sind  die  Parastasiiden  Ber<,d)('\volincr  und  leben 
ini  Larvi'iizustand.  \vMlii-sc-lu-iidicli  audi  zumeist  als  ausgebildete  Insekten 
in  al),£:ostorl)enen  Hiiumon,  oini»^e  Arten  in  don  Wurzoln  al)^ostorl)onor 
liiinmo.  die  sie  niir  o^olo<Tonllicli  znr  Paarunj;  odor  zum  Aui'suclion  neuer 
Bnifstollon  voilasson.  Enls])reohond  diei^oi'  zumeist  versteckten  Lebens- 
woise  worden  die  Kiiror  solten  ^^oriindon.  Nacli  unscrer  Kenntniss  von 
iiiror  Biologic  iniissen  wir  os  I'iir  unwalirscheinlicli  halton,  dass  die  Arten 
innorhall)  der  Kegion  verschleppt  werden  kiinnten  iind  tatsiicldich  ist  uns 
anoh  kein  siehorer  Fall  einer  solohen  Versclilejipung  bokannt.  Wenn 
wir  nun  ansserdom  beriiclcsichtigon  dass  wir  in  den  Pai-astasiidon  selir 
alto  Fornien  vor  uns  haben,  aus  der  Gruppe  der  echten  Kutelidcn  wold  die 
iiltesten,  dann  diirfen  wir  diejenigon  pliilippiniscbon  Arten,  die  sich 
neben  den  Philippinen  auch  in  anderen  'JY'ilen  der  orientalischen  Eegion 
tindon,  unbodenklich  als  Eelikto  auffassen,  als  i'berbleibsel  aus  der  Zeit, 
da  die  Pliili])])inen  nocli  mit  dem  Festland  und  den  grossen  Sunda-Inseln 
zusammenhingon.  A'on  dieseni  Gesicldspunkte  aus  botraehtet  ist  jede 
del-  liier  vorkonimonden  Arton  interessant. 

J'arasfasid  coiijincns  Westw.  eine  der  iiltesten,  Formen  der  Gruppe. 
findet  sieli  ansser  auf  Luzon  aueli  auf  Malakka,  Sumatra,  Java,  Borneo, 
Celebes,  Salav'er,  Amboina,  Coram.  Burn,  Aru,  Saugir,  Ternate,  Salauati 
und  N"eu-Guinea. 

Pamslasid  iiidiai  Olis.  findet  >icli  aussor  auf  Xord-Luzon  iin  lliuialaja 
und  in  Toidx'in. 

rara-'<hiM(i  wcsltniodi  W  atorli.  tindot  sich  auf  Miudoro,  Malakka.  Su- 
matra und  Java. 

Parastasia  nonfricdi  Ohs.  von  Palawan  hat  dieselbe  Verbreitung. 

Die  genannten  1  Arten  haben  sich  in  den  verschiedenen  Teilen  ihres 
A'erbreitungsgobietcs  unverandert  erhalten,  so  dass  es  nirgends  zur  Bil- 
dung  von  Lokalrassen  gekommen  ist.  Anders  ist  es  mit  der  weitverbreite- 
ten  P.  himdcuhiia  Guer.  Diese  findet  sich  unverandert  auf  Malakka, 
Sumatra,  Borneo,  Bangka,  Banguey,  Celebes,  Ternate,  Tlalmahei-a,  Buru, 
Amboina,  Coram  und  im  Westen  von  Xeu-Guinea:  zur  Biidung  von 
Lokalrasseii,  die  zumeist  als  solbstandigo  Arton  beschricben  wurden,  kam 
OS  auf  den  Andamanen  und  Nieobaren,  in  bestimmtcn  Teilen  von  Celebes, 
auf  den  Salomon  Inseln,  Tonga  Inseln  und  im  Osten  von  Neu-Guinea 
(Sattelberg).  Audi  die  P.  nigriceps  Westw.  und  nigroscutrllafa  Ohs. 
von  Xord-Luzon  und  Negros  sind  als  solche  Lokalformon  der  hitnnculata 
Guer.  zu  betrachten. 
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Parastasia  discolor  Westw.  von  Nord-Luzon  hat  ilire  iiachsteii  \'er- 
wandteu,  die  scuteUaris  Erichs.  auf  Malakka,  Sumatra  und  Borneo,  die 
unicolor  Arrow  auf  Borneo ;  auch  diese  3  Arten  kann  man  als  relativ 
noch  junge  und  darum  noeh  wenig  differenzierte  Lokalformen  einer 
frliher  einheitlichen  Art  auffassen.  Als  ich  in  meiner  Monographic  der 
Parastasiiden  ^  die  Unterschiede  dieser  drei  Arten  auseinandersetzte, 
gelang  mir  dies  ziemlich  leicht,  weil  ich  nur  wenige  Stiicke  vor  mir  hatte ; 
inzwischen  habe  ich  aus  Sumatra  und  Borneo  mehrere  Stiicke  erhalten, 
durch  welche  die  Unterschiede  zwischen  scutdlaris  Erichs.  und  unicolor 
Arrow  schon  bedenklich  verwischt  werden. 

Starker  ist  die  Dififerenzierung  bei  P.  canaliculata  Westw.  die  sich 
von  ihren  nachsten  Verwandten,  der  rufopicta  Westw.  und  hirmana 
AiTow  aus  dem  mittleren  nnd  ostlichen  Himalaya  durch  den  eigenartigen 
sexuellen  Dimorphismus  untersclieidet. 

Die  Lutera  nigromaculata  Ohs.  von  Camarines  ist  dagegen  von  ihrer 
nachsten  Verwandten,  der  L.  luteola  Westw.,  deren  Verbreitungsgebiet 
den  Himalaj'a,  die  Nicobaren,  Adonara,  Sumatra  und  Java  umfasst, 
durch  eine  Eeihe  guter  Merkmale  geschieden. 

Von  philippinischen  Euteliden  habe  ich  fiir  meine  Sammlung  schon 
frliher  erworben  einen  Teil  der  Ausbeute  von  Prof.  Semper,  die  ich  teils 
von  seinem  Bruder,  G.  Semper,  in  Altona,  teils  mit  der  Sammlung  des 
Herrn  W.  L.  C.  Weber  in  Hamburg  erhielt;  sodann  die  ausserordentlich 
reiche  und  interessante  Ausbeute  von  J.  Wliitehead  aus  dem  Tring- 
Museum;  ferner  lageh  mir  vor  die  Euteliden  des  Madrider  Museums, 
die  ausser  einer  sparlichen  Anzahl  bekannter  x4.rten  zwei  neue,  die 
Po'piUia  conopyga  Ohs.  und  Lutera  nigro-maculata  Ohs.  enthielten;  auch 
Herr  0.  A.  Baer,  der  Verfasser  des  Katalogs  der  philippinischen  Kafer, 
schickte  mir  seine  Sammlung  iTud  iiberliess  mir  daraus  die  mich  interes- 
sirenden  Arten;  ihm  widme  ich  die  einzige  darin  enthaltene  neue  Art 
Eiichlora  liacri. 

A  NO  MALA  Samouelle. 

In  der  Anordnung  der  neuen  Arten  folge  ich  Burmeister's  Handb. 
IV.  1.  und  benutze  auch  dessen  Einteilung  der  Gattung  in  wenige 
Undergattungen. 

Anomala   (Rhinoplia)    infans  sp.  nov. 

Parva,  tola  testacea,  nitida,  capite  rufo  tarsis  tibiarumque  dentibus 
paulo  obscurioribus.  Clipeus  trapezoidalis  planus  marginibus  lateralibus 
et  apicali  alte  elevatis,  angulis  anterioribus  acutis,  politus  impunctatus: 
sutura  frontalis  recta  impressa;  oculi  permagni  globosi;  frons  cum 
vertice  disperse  punctulata.  Thorax  fere  quadratus  convexus  undique 
anguste  marginatus  lateribus  arcuatus  disperse  punctulatus.  Scutellum 
parvum    cordatum    sat    dense   punctulatum.     Elytra    parallela    convexa 

^  Deutsche  Ent.  Ztschr.   (1900),  244. 
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humeris  j)iomineiitibus  regulariter  striata  et  in  striis  sat  I'ortiter  punulaia. 
Propygidiuni  pvgidii  fere  longitudine  margine  post«riore  disperse  pimc- 
tulatuin.  Pygidiiun  triangiilare  apice  i)aniin  rotundatum  sat  dense 
puuclatuni,  uuduiii,  laleribiis  soluin  disperse  ciliatuiii.  tegmenta  ab- 
dominalia  disperse  punctulata  nitida  linea  punctorum  piligeroi-um 
praedita.  Metasternum  nitiduin,  puiictulatuin  vix  pilosuin.  TibiiB 
antiai?  tridentata',  deiite  apieali  niagno,  tai-si  graciles  longi,  uiigue  inajore 
tarsoniiu  anticoruni  medioruinque  lo;igo  gracili  vix  perspicue  inciso. 
Antenna}  flavtv,  clava  (inani  funiculus  breviore. 

Long.  G.o,  lat.  liuni.  3  mm. 

Luzon,  P.  I.  (C.  Semper,  collector). 

Type,  ein  einzelnes   S   in  meiner  Sammlung. 

Die  ]\[undteile  sind  sehr  klein.  Am  Oberkicfor  ein  kriiftiger  Mablzahn 
und  ein  einfacher,  scharf  vorspringender  Spitzenzahn;  am  Unterkiefer 
triigt  die  iiiissere  Lade  an  der  Spitze  einon  grossen  olien  al}geflachten, 
unten  leiclit  ausgeholilten,  vorn  zugerundeten  Zahn  (ahnlich  wie  bei 
Pharaonus  und  Gnatliolahis),  daiiinter  jederseits  einen  kleineren 
ahnlidien  Zahn  und  ganz  an  der  Basis  eine  Querreihe  von  3  scharf 
zugespitzen  Ziilinchen.  Die  Flugeldecken  sind  regelmassig  gefurcht 
und  in  den  Furchen  kriiftig  punktiert,  primjire  Rippen  und  Interstitien 
gewolbt,  das  Interstitium  subsuturale  durch  eine  nur  ganz  am  Anfang 
etwas  unregelmiissige  Punktreihe  in  2  secundiire  Kippen  geteilt.  Das 
lange  Klauenglied  ist  geziihnt,  die  giossere  Klaue  an  Vorder-  und  Mittel- 
fiissen  sehr  lang  und  schlank,  kaum  sichtbar  auf  der  oberen  Kante 
eingesclmitten. 

Anomala   (Heteroplia)   flavoscutellata  sp.  nov. 

Oblongo-ovata,  parva,  postice  paulo  deplanata,  nitida,  flavotestacea 
vertice  rufescente,  thorace  maculis  duabus  fusco-bioinneis,  elytris  totis 
brunneis,  supra  glabra,  subtus  dispersissime  pilosa.  Clipeus  trapezo- 
idalis  margine  anteriore  alte  elevatus,  leviter  excavatus,  cum  f rente  et 
vertiei  rufescentibus  disperse  punctatus,  sutura  frontalis  postice  arcuata 
vix  perspicua;  oculi  sat  magni  globosi,  antennae  clava  {  $)  magna 
stipitis  longitudine.  Thorax  longitudine  dimidio  fere  latior  lateribus 
regulariter  arcuatus  undique  anguste  niarginatus,  sat  dense  at  non 
confluenter  punctulatus,  medio  subtiliter  sulcatus.  Scutellum  parvum 
dense  punctatum.  Elytra  postice  paulo  ampliata  et  deplanata  regulariter 
punetato-striata,  interstitio  subsuturali  lato  disperse  punctato.  Pygidium 
latum,  parum  convexum,  disperse  punctatum  lateribus  ciliatum.  Seg- 
menta  abdominalia  et  pectus  sat  fortiter  punctata  sparsim  pilosa.  Pedes 
breviores  sat  robusti,  tibiiB  anti«e  fortiter  bidentatse,  tarsi  graciles  longi, 
anteriorum  unguis  major  incrassatus  incurvatus,  supra  dente  parvo 
armatus,  intermediorum  unguis  major  longus  gracilis  apice  aequaliter 
fissus. 

Long.  8,  lat.  max.  4.5  mm. 
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Luzon,  Pioviiico  of  Cagayan,  Cape  Engano,  l\  1.  (J.  Whitehead,  col- 
lector). 

Type,  ein  S   in  meiner  Sammluug. 

Kopf  rotlicligell\,  Halspcliild  mit  2  grossen  cluiikelbraunen  Flecken, 
nebeii  denen  nur  am  IJaiul  mid  auf  einem  schmalen  Mittelstreifen  die 
gell)e  Grundfarbe  siclitbar  wird.  Scliildchen  blassgelb,  Fliigcldecken 
dunkelbraim,  luir  die  Schulter  nnd  ein  schmaler  Lanngsstreifeii  gelblich, 
Afterdecke,  TJnterseite,  Beine  und  Fiihler  gelb.  Die  Mundteile-  sind 
klein  aber  kniftig  gebaiit,  am  Oberkiefer  ist  der  Spitzenzahn  gespalten, 
der  T^ntorkiefer  triigt  an  der  iiusseren  Lade  sechs  kurze  spitze  Zaline  in 
der  gewohnlichen  Eeiheufolge  1,  2,  3.  Am  Forceps  (Periphallium)  sind 
die  rarameren  symmetrisch,  an  der  Basis  verschmalert  und  etwa  im 
Winkel  von  45°  nach  aussen  divergirend,  die  Spitzen  verbreitert,  znge- 
rundet  und  auf  der  Oberseite  gekielt ;  die  Ventralplatte  des  Mittelstiickes 
ist  verlangert,  mit  der  Spitze  zwisclien  die  Parameren  reichend;  aus- 
serdem  tragt  das  vas  deferens  eine  lange  hornige  gebogene  Spitze  die 
z^visehen  den  Parameren  hervortritt. 

Anomala    (Heteroplia)    macrophthalma  sp.  nov. 

A.  macro])liylla  Wied.  et  A.  castelnaui  Olis.  proxime  affines.  01)longo- 
ovata,  parmn  convexa,  testacea  capite  rufescente,  nitida,  supra  glabra, 
subtus  femoribus  et  pectore  dense  ac  longe  villosis. 

Long.  11,  lat.  max.  5.5  mm. 

Luzon,  Province  of  C'agayan,  Aparri,  P.  I.  (R.  C.  McGregor,  collector). 

Type,   $  in  meiner  Sammlung.       (No.  12456  des  Bureau  of  Science.) 

Aus  der  nachsten  Yerwandtschaft  der  .4.  macrophylla  Wied.  von 
Java  und  castelnaui  Ohs.,  die  ich  irrtiimlicherWeise  mit  dem  Fundort 
„Brasilien"  erhielt,  wiihrend  sie  in  Wirkliclikeit  auf  Malakka,  in  Siam 
und  Cochinchina  und  auf  Sumatra  vorkommt.  Die  genannten  drei  Arten 
sind  nahe  verwandt,  unterscheiden  sich  aber  leicht  durcli  die  Bezahnung 
der  Yorderschienen,  die  bei  der  macrophylla  neben  dem  Spitzenzahn  einen 
grossen,  weit  abstebenden  Seitenzahn  tragen,  bei  der  macrophthalma  einen 
schwacben,  aber  deutlicben  Seitenzalin,  wahrend  sie  bei  der  castelnaui 
zabnlos  sind. 

Korpel-form  gestreckt  oval,  nach  vorn  und  liinten  gleichmiissig  ver- 
breitert, leicht  gewolbt,  Farbe  blassgelb,  glanzend,  nur  der  Kopf  leicht 
rotgelb,  Oberseite  kahl,  unten  die  Brust  und  Schenkel  lang  und  dicht 
behaart.  Kopfschild  so  lang  als  breit,  die  Yorderecken  ganz  sehwach 
gerundet,  der  Band  ringsum  fein  aufgebogen,  dicht  und  fein  punktiert ; 
die  Stirnnaht  ist  deutlich,  gerade,  Stini  und  Scheitel  ziemlich  dicht  fein 
punktiert.  Die  Augen  ganz  auffallend  gross,  stark  vorgequollen,  nur 
etwa  zu  einem  Drittel  von  den  schmalen  Augenkielen  iiberzogen.  Fiihler- 
keule  so  lang  wie  Stirn  und  Scheitel  zusammengenommen,  verbreitert, 
grau,    die    Geissel    gelb.     Die    Mundteile    sind    stark    zuriickgebildet, 
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Unteikieferlielni  iiiit  drci  starken  Borsten  statt  der  Zahnc,  Ilalsscliild 
doppelt  so  brt'it  als  lang,  vor  der  ^Mitte  verbroitert,  Vorder  luid  Hinter- 
eckeu  stunipf.  niclit  vorgezogeu,  die  Mitte  der  Liinge  nacli  leicht  gewcilbt 
mit  feiner  Liingsfurche,  die  Oberfljiche  zerstreiit  feiii  jjunktiort. 
Scbildchen  relativ  gross,  zerstreiit  punktiert.  Fliigeldeekcn  auf  der 
Scheibe  regelmiissig  und  tief  gefurebt,  Kippeii  uiid  Interstitien  gut 
gewolbt,  im  interstitiuni  subsuturale  zwei  secundare  Kippen,  zvviseben 
die  sieli  von  der  Basis  bis  zur  Mitte  eine  feine  tertiiire  sebiebt ;  im  zweiten 
und  dritten  Interstitiuni  eine  unregelniiissige  Keibe  grober  Punkte;  an 
den  Seiten  sind  die  Furebeii  und  Punkte  seicbter.  Afterdecke  fein 
punktiert  und  zerstreut  kurz  bebaart,  ebenso  die  Bauebringe.  Vor- 
derscbienen  lang  und  scbmal,  mit  einem  langen,  scblankeu  Spitzenzabn 
und  kurzeni,  scbwacben  Scitenzalin ;  Mittelschienen  in  der  Mitte  ver- 
breitert  und  liier  mit  einer  hingen  Staclielkante,  nacli  der  Spitze  bin 
versebmiilert ;  Hintersebienen  kurz,  an  der  Sjiitze  am  breitesten,  vor  der 
Spitze  nicbt  eingescbniirt,  mit  einer  Stacbelkante.  Von  den  Yorder- 
klauen  ist  die  innere  liinger,  leiclit  verdickt  und  gespalten;  von  den 
Mittelklauerr  ist  die  iiusserc  an  der  Spitze  leicbt  cingescbnitten,  nicbt 
grosser  als  die  innere;  die  Hinterklauen  sind  beide  gleicb  lang,  einfacb; 
alle  Klauenglieder  mit  einzelnen  langen  Borsten. 

Anomala   (in  specie)   proctolasia  sp.  nov. 

Praec-edenti  siniilis  pleiuuKjUc  minor,  differl  pra'cipue  c-liptM)  tjuadrato 
angulis  vix  rotundatis,  tborate  ante  elytrorum  basim  angustato,  tibiis 
fortiter  dentatis,  pj-gidio  dense  piloso.  Parva,  oblonga,  convexa,  nitida, 
aut  tota  flavo-testacea  vix  wnescens  abdomine  fusco-cvneo,  aut  fusoo- 
aenea,  capite  ot  thorace  cum  i)edibns  testaceis,  viridi-a?nescentiljus,  thoraee 
maculis  dualnis  fusco-aeneis  ornato.  Clipeus  transversus  angulis  vix 
rotundatis  niargine  undique  elevato  fusco,  planus  dense  rugose-punctatus ; 
sutura  frontalis  recta  infuscata ;  frons  cum  vertice  testacea  macula 
fusco-viridi  pone  oculos  ornata,  dense  nigose  punctulata  punctis 
majoribus  proi)e  oculos  intcrmixtis.  Tborax  transvei"sus  medjo  dilatatus 
antice  ct  postice  a'qualiter  fere  angustatus  angulis  anticis  acutis  paulo 
productis,  posticis  obtusis  lotundatis,  undique  grosse,  liic  illic  confluenter 
punctatus,  sulculo  basali  non  intennipto.  Scutellum  grosse  punctatum. 
Elytra  parallola  regulariter  et  profunde  sulcata  et  in  sulcis  transversim 
punctata.  Pygidium  opacum  dense  rugulose-punctatum  et  pilis  ap- 
pressis  vestitum ;  segmenta  abdominalia  dense  punctata  linea  piligcra 
solum  pnvdita,  metasternum  densius  pilosum.  Pedes  robusti,  tibi* 
antic^e  dentibus  duabus  validis  fuscis  armatae.  Antennae  testaceas 
clava  quam  sti])es  in  utroque  sexu  breviore. 
$    9  .     Long,  n.5,  lat.  5  mm. 

Luzon,  Manila,  P.  I.  (Doncl-ier.  collector)  ;  Polilt.o.  P.  I.  {H.  C.  Mc- 
Gregor, collector) . 
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Das  Kopfschild  ist  viereckig,  etwas  breiter  als  lang,  die  Ecken  kaum 
gerundet,  der  Eand  ringsum  deutlich  aufgebogen,  schwarzbraun.  Das 
Halsschild  ist  ziemlicli  liochgewolbt,  in  der  Mitte  verbreitert,  vor  den 
Fliigeldecken  deutlich  eingcschniirt,  die  stumpfen  Hinterecken  leicht 
genindet,  nach  vorn  starker  versehmalert,  die  spitzen  Vorderecken 
vorgezogen,  die  Obei-fliiche  diclit  imd  grob  punJctiert,  die  Mitte  hie  iind 
da  nmzelig.  Die  Fliigeldecken  sind  regelmtissig  gestreift,  die  Punkte 
in  den  Furchen  nieist  quergestellt,  ini  ersten  oder  subsuturaleu  Inter- 
stitium  2  regelmJissige  secundiire  Iiippen,  zwisclien  die  sich  an  der  Basis 
der  Anfang  einer  tertiaren  schiebt;  in  dem  zweitor  und  dritten  Intersti- 
tinm  sind  je  2  secundiire  regehniissige  Eippen,  in  den  seitlichen  Intersti- 
tien  nur  eine  secundiire  Eippe.  Die  Oberkiefer  haben  zwei  Spitzenziihne. 
Ani  Forceps  ist  das  Mittelstuck  sehr  gross^  die  Parameren  sind  sym- 
metriscli,  von  der  Basis  rascli  sehr  stark  verengt  und  nach  unten  in 
einen  Lappen  ausgezogen,  der  eine  nach  vorn  gerichtete  Spitze  triigt. 

Anomala  ovatula  sp.  nov. 

l*arva,  ovata,  alte  convexa,  testacea  variis  fusco-seneis  signataris 
omata,  nitida,  supra  glabra,  subtus  sparsissime  gi-iseo-hirsuta. 

$  2   Long.  9-10,  lat.  5.5-6  mm. 

Mindanao,  Camp  Keithley,  P.  I.  {Mrs.  M.  S.  Clemens,  collector) ; 
Lette,  p.  I.  {J.  Whitehead,  collector) ;  Palawan,  P.  I.  {C.  M.  Weher, 
collector) . 

Eine  kleine,  hochgewolbte,  eiformige  Art,  die  auf  den  ersten  Blick 
einer  kleinen  M.imela  discoidca  von  Java  recht  ahnlich  sieht.  Die 
Gnmdfarbe  ist  ein  helles  Scherbengelb,  das  in  verschiedener  Ausdehnung 
dunkel  erzgriine  Zeichnnng  tragt.  Bei  dem  hellsten  Stiick  ist  alles  hell 
scherbengelb,  nur  der  Kopf  (ohne  Kopfschild),  eine  grosse  Makel  auf 
dem  Thorax,  die  Vorder-  und  Hinterrand  beriihrt  und  nur  die  Seiten 
breit  freiliisst,  und  die  Umgebung  des  Schildchens  in  geringer  Aus- 
dehnung dunkel  erzgriin.  Beim  dunkelsten  Stiick  ist  der  ganze  Ivopf 
mit  dem  Kopfschild,  das  Halsschild  bis  auf  einen  schmalen  Saum,  das 
Schildchen,  die  Fliigeldecken  mit  Ausnahme  eines  Langswisches  innen 
neben  der  Schulter  und  des  Hinterrandes,  sdwie  die  Schienen  dunkel 
erzgriin.  Das  Kopfschild  ist  um  die  Halfte  breiter  als  lang,  die  Ecken 
stark  gei-undet,  der  Eand  f ein  aufgebogen  und  schwarz  gesiiumt,  die 
Oberflache  fein  gerunzelt.  Die  Stirnnaht  ist  fein  erhaben,  gerade,  die 
Stim  schwach  abgeflacht,  dicht  runzelig,  der  Scheitel  gewolbt,  ziemlich 
dicht  und  kraftig  punktiert.  Die  Mnndteile  sind  trotz  ihrer  Kleinheit 
kraftig,  die  Oberkiefer  mit  drei,  die  Unterkiefer  mit  sechs  spitzen 
Zahnen;  die  Fiihlerkeule  in  beiden  Geschlechtern  nahezu  gleich  lang. 
Das  Halsschild  ist  in  der  Mitte  verbreitert,  nach  vorn  und  hinten 
gleichmiissig  verengert,  die  Vorderecken  deutlich,  vorgezogen,  iiberall 
dicht  und  kraftig  punlctiert;  das  Schildclien  ahnlich,  aber  etwas  weit- 
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laufiger.  Die  Fliigeldecken  sind  regelmassig  tief  gefurcht  und  in  den 
Furchen  punktiert,  die  Punkte  in  dcu  Fiirchen  fein  umwallt,  dic.liippen 
glatt,  punktfrei.  Ini  ersten  odor  subsuturalen  luterstitiuni  steheu  2  gut 
gewolbte  secundJire  Rippen,  die  diirch  eine  nur  vorn  unregelmassige  und 
verbreiterte  Punktreilic  getrcnnt  sind ;  das  zweite  und  dritte  Interstitium 
enthaiten  je  zwei  secundiire  I\ip])en  niit  regelinassiger  trennonder  Punkt- 
reihe,  das  vierte  und  i'iinfte  nur  je  cine  secundiire  Rippe.  Die  After- 
decko  ist  liockerig  mit  grossen  gnibigon  Punkten,  gliinzcnd,  nur  am 
Rand  sparlich  geAvinipert.  Die  Untei-seite  ist  grob  und  dicht  punktiert, 
glanzend,  die  Vorderschienen  mit  einem  kraftigen  Seitenzahn  neben 
dcm  Spitzciizahn,  die  Mittel-  iind  Hintorschionon  leicht  verdickt  mit 
zwei  Stadielkanten. 

Anomala  palawana  sp.  nov. 

Praeeedenti  proxime  affinis,  minor,  differt  eapite,  thorace  scutelloque 
viridi-Kneis  nitidissimis  subtiliter  sparsim  punctatis,  pygidio  dense 
aciculato  sericeo,  opaco. 

$   Long.  7.5,  lat.  max.  4.5  mim 

Palawax,  p.  I.  (von  G.  Semper  erhalten). 

Korperform  der  vorhergehenden  Art,  etwii;;  flacher  und  kleiner. 
Grundfarbe  braun,  erzgriin,  lebhaft  glanzend,  die  Fliigeldecken  gleich- 
massig  brtiunlichgelb.  Kopf,  Halsschild  und  Scliildclien  sind  zerstreut 
und  fein  punktiert,  glanzend  poliert,  das  Halsschild  mit  tiefem  Seiten- 
griibchen.  Die  Fliigeldeckenskulptiir  ist  wie  bei  der  vorhergehenden  Art. 
Die  Afterdecke  ist  dicht  runzelig  mit  feinsten  Hockerchon,  matt  sei- 
denartig  glanzend,  iiber  die  ganze  Oberflache  zerstreut  gelbgrau  behaart; 
auch  Brust,  Bauchringe  und  Schenkel  sind  etwas  dichter  behaart. 

Anomala  semperiana  sp.  nov. 

A.  ovatula3  affinis,  minor,  sat  deplanata,  differt  prsecipue  elytris  tota 
superficie  punctis  minimis  sat  dense  obtectis  et  leviter  punctato-striatis, 
striis  vix  impressis,  pj'gidio  quadrimaculato,  maculis  leviter  foveolatim 
impressis. 

3    9  Long,  8-8.5,  lat.  max.  4-4.5  mm, 

Luzox,  P.  I.  (C  Semper,  collector). 

Hellgelb  mit  lebhaftcm  griinem  Erzschiller,  zwei  sich  hinten  beriili- 
reude  Makeln  auf  dem  Scheitel,  eine  grosse  zackige  Makel  auf  dem 
Halsschild  und  beim  c?  vier  Makeln  auf  der  Afterdecke  braungriin. 
Die  Punktierung  ist  auf  Kopf,  Vorderriicken  und  Schildclien  fein,  wie 
bei  der  vorhergehenden  Art,  aber  dichter  und  diese  Teile  nicht  so 
glanzend.  Die  Fliigeldecken  sind  regelmassig,  aber  seicht  gefurcht  und 
in  den  Furchen  einfach  punktiert,  das  subsuturale  Interstitium  rait 
einer  Punktreihe,  die  vor  der  Spitze  erlischt  und  bei  der  Basis  furchen- 
artig  eingedriickt  ist;  das  zweite  und  dritte  Interstitium  mit  unregel- 
mfissigon  Punkten ;  die  ganze  Oberflache  der  Fliigeldecken  ist  mit  feinen 


242  OHAUS. 

Piiiiku-lu'ii  iihi'iall  liodt'ckt  mid  ci-hjill  (hidiiicli  ciiicii  leic-litcii  Scideii,i,daiiz. 
Die  Afterdecke  ist  gelb,  glanzciid,  imr  am  Ifand  sparlicli  gewiii!])ert, 
beim  S  mit  vier  braungriincn  Makcln,  nou  doncii  dii'  zwei  grosseren 
bei  den  Vorderecken,  die  zwei  kleineren  boi  der  Spitze  in  fiachen 
Griibchen  stelien;  beim  9  ist  sie  gleichnuissig  rotlichgclb  (es  liegeu 
mil- nnr  1  S  und  5  vor).  Unterseite  fast  kahl,  an  den  A^orderscbienen 
in  beiden  Gescblechtern  der  Seitenzalm  klein,  Mittel-  nnd  Ilinterschienen 
nicht  wadenartig  verdickt. 

Es  ist  moglich,  dass  man  die  genannten  3  Arten,  wie  aucb  die  nahe 
verwandte  leotaudii  Blancb.  die  eine  grosse  ovatula  niit  dichter  feiner 
Punktierung  und  tiefer  Furchnng  der  Fliigeldecken  ist,  spater  einmal 
als  Eassen  einer  Art  auffassen  wird,  so  lange  nur  so  sparliches  Material 
vorliegt,  lasst  sich  diese  Frage  nocb  niclit  entscbeiden. 

Anomala  leotaudii  Blanch,  var.  fuscoviridis  var.  nov. 

Oben  und  unten  gleicbmiissig  dunkel  erzgriin,  miissig  gliinzend,  nur 
die  Fiibler  rotlicb. 

Luzon.  Province  of  Cagayan.  Cape  Engano,  1'.  I.  (-/.  Whilahead, 
collector). 

Anomala  humeralis  Burni. 

A.  eydouxii  Blanch,  ist  synonym  zu  A.  humeralis  Burm.  Das  Stiick 
der  liumeralis,  welcbes  Blanchard  vorlag,  ist  ein  grosser  $  ,  bei  welchem 
sich  von  dem  breiten  tiefschwarzen  Schulterfleck  eine  etwas  verwaschene 
und  unterbrochene  dunkle  Binde  quer  liber  die  Fliigeldecken  zur  Xabt 
heriiberzieht,  bei  welchem  audi  die  Spitzenbuckel  eine  dunkle  Makel 
tragen  und  der  Vorderkorper  dunkel  erzgriin  gefarbt  ist.  Solche  dunkle 
Stiicke  sind  auf  den  Philippinen  reclit  selten;  sie  sind  haufiger  bei  der 
nachst  verwandten  cmciventris  Fairm.  die  auf  ISTeu-Guinea  eine  rein 
schwarzfliigelige  A^arietat  hat.  Im  Gegensatz  zu  dieser  dunklen  Form 
der  humeralis  hat  Blanchard  die  hellen  Stiicke,  bei  welchen  der  Vor- 
derkorper zuweilen  rotlicb  durchscheint  und  die  hellgelben  Fliigeldecken 
nur  einen  kleineren  dunklen  Fleck  aussen  neben  der  Schulter,  aber  keine 
Querbinde  und  keinen  Fleck  auf  dem  Spitzenbuckel  haben,  als  A.  eydouxii 
beschrieben.  Da  sich  bei  reichlichem  Material  alle  Farbungslibergange 
von  solcben  mit  rein  hellgelben  Fliigeldecken,  bei  welchen  die  Partie 
aussen  neben  der  Schulter  nur  leicht  dunkler  gefarbt  ist,  bis  zu  dem  oben 
erwahnden  dunklen  Stiick,  das  Blanchard  vorlag,  feststellen  lassen,  so 
hat  es  keinen  Sinn,  den  von  Blanchard  gegebenen  Namen-  fiir  die  hellen 
Stiicke  beizubehalten ;  man  mlisste  ja  sonst  alle  davon  abweichenden 
dunkler  gefarbten  Stiicke  auch  mit  besonderen  Namen  bezeichnen. 

A.  exarata  Burm.  unterscheidet  sich  von  der  zuniichst  verwandten  A. 
sulcatula  Burm.  hauptsachlich  durch  die  Sculptur  der  Fliigeldecken. 
Bei  der  exarata  sind  die  primaren  Eippen  auf  der  Scheibe  etwas  hoher 
gewolbt  und  sind  entweder  ganz  punktfrei  oder  tragen  nur  vereinzelte 
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grobc  Punkte.  Das  erste  oder  subsutuiale  Interstiliuiu  liat  zwischeu  2 
secundiireu  liippeii  eine  tertiiire,  die  an  der  Bsisis  imregelmiissig  und 
abgeflacht,  weiterliiu  diireli  quereiugedriickte  grobe  Punkte  in  einzelne 
Huckerclien  aufgelijst  ist.  Bei  der  sulcatula  sind  die  primiiren  Kippen 
von  der  Basis  bis  zum  llinterrand  niit  eiucr  lieihe  grober  Punkte  ver- 
sehen.  Das  subsuturale  Interstitiuni  hat  zwischen  den  beidcn  secun- 
dJiren  Nippon  einen  breiteien  Zwisc-henraum,  der  ganz  unregelmiissig 
diclit  punktiert  ist.  Ausserdem  ist  die  gauze  Oberfliiche  der  Fliigel- 
decken  mit  foinen  I'iinktchen  bedeckt,  die  der  e.airaia  lehlen.  Beide 
Arten  sind  durch  ein  secundiires  sexuelles  Merkmal  ausgezeichnet,  das 
den  niieljst  verwandten  Arten  fehlt.  Beim  $  tragcn  die  Hinderschienen 
einen  kriiftigen  Zabn  an  der  unteren  Kante,  der  an  der  Spitze  mit  2-3  in 
Griibcheu  steheuden  Gelenkborsten  versehen  ist.  Bei  eiuigen  $  der 
exarata  sind  die  Trochanteren  der  Hinterbeine  zahnartig  verlangert,  bei 
der  sulcatula  nicht.  Die  letztere  Art  fand  Herr  Baer  bei  Manila  auch  in 
nahezu  schwarzen  Stiicken. 

Anomala  whitehead!  sp.  iiov. 

Anoniala  exarata  proxinie  atiinis.  PieruMupie  iiiinor,  ovata,  tota  i'usco- 
cupreo-aenea,  nitidissima,  splendore  aurichalceo  suffusa.  Clipeus  trans- 
versus  augulis  parum  rotundatis  subtiliter  rugulose-puuctiilatus ;  sutura 
frontalis  recta  pone  latera  foveatiin  impressa;  frons  cum  vertice  disper- 
sius  ac  fortius  punctata.  Thorax  sicut  caput  punctatus  ad  latera  fove- 
atus  medio  dilatatus  antice  valde  angustatus  angulis  anticis  subrectis  vix 
productis,  basi  ante  scutellum  sat  fortiter  producta  sulculoque  basali  non 
interrupto.  Scutellum  disperse  punctatum.  Elytra  regulariter  punc- 
tato-seriata,  seriebus  pone  apicem  solum  in  disco  sulcatis,  ad  latera  trans- 
versim  plicata.  Pygidium  sericeum  dense  subtiliter  aciculatum  undique 
sparsim  pilosuni ;  pectus  rugulose-punctatum  fere  opacum  deusius  vul- 
pino-hirsutum.  Pedes  robusti,  tibi.T?  anticse  bidentatffi;  antennae  fuscae, 
clava   S   stipitis  longitudiniB,   9   brevior. 

S    $    Long.  10.5-12,  lat.  G-fi.o  mm. 

Luzox,  Province  of  Albay,  P.  I.  (J.  Wliitehoad,  collector). 

Die  Fliigeldecken  sind  mit  f einen  Punktreihen  versehen,  die  nur  auf 
der  Scheibe  nahe  dem  Hinterrand  furchenartig  eingedriickt  sind.  Es 
sind  uui'  die,  die  primiiren  Pippen  begrenzenden  primiiren  Punktreihen 
vorhanden,  im  ersten  Interstitium  2,  im  zweiten  und  dritten  nur  je  eine 
einfache  Punktreihe;  an  den  Seiten  und  bei  der  Naht  befihden  sich 
einige  wenige  grobe  Querninzeln,  als  v.iiren  die  Kafer  beim  Ausschliipfen 
verkriippelt. 
Anomala  despumata  sp.  nov. 

Anomahe  sukatuhv  })roxime  atfinis  differt  praBcipue  elytris  nitidisssimis 
subtilissime  punctulatis,  non  striatis.  Ovalis,  parum  convexa,  nitidis- 
sima  aut  vii'idi-  aut  cujtroo-jvnoa  aurichalceo  splendore  suffusa.     Clipeus 
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transversus  mavgine  elcvato  angiilis  paruni  rotundatis,  subtiliter  ac 
conflnenter  punctiilatus ;  frons  confluenter,  vertex  disperse  sat  grosse 
punctata.  Thorax  a  basi  antice  jgqualiter  angustatus  angulis  anticis  vix 
productis,  sulculo  basali  medio  interrupto,  sicut  vertex  disperse  ?at  for- 
titcr  punetatus.  Scutelhim  politum  vix  perspiciie  punetulatum.  Elytra 
rcgiilariter  at  subtiliter  punciato-seriata,  liaud  sulcata,  polita,  ad  latera 
transversim  plicata.  Pygidiura  subsericeum  dense  transversim  acicula- 
tum  sat  dense  breviter  pilosuni.  Segmenta  abdominis  polita  linea  punc- 
torum  piligera  postmediana  prsedita,  pilis  ad  latera  in  fasciculus  ag- 
gregatis.  Pectus  dense  fiavo-pilosum ;  tibia>  anteriorcs  bidontata;.  dente 
basali  in  utroqne  sexu  perparvo ;  antenna'  fusco-rufe  clava  qnam  stipes 
in  utroque  sexu  breviore. 

$   Long.  14,  lat.  8;    5    Long.  16.5,  lat.  8-8.5  mm. 

Luzon,  Manila  and  Dolores,  P.  L 

Die  drei  mir  vorliegenden  Stiicke  sind  in  der  Farbung  verscbieden. 
Das  eine  ist  satt  erzgriin,  das  zweite  hell  bronzefarben,  das  dritte  satt 
kupferbraun,  alle  mit  starkem  Messingghmz.  Die  Sculptur  der  Fliigel- 
decken  ist  fas't  diesselbe  wie  bei  der  sulcatula,  aber  alle  Erhabenheiten 
auf  diesen,  die  Eippen  und  Eippenhocker  erscheinen  wie  abgeschliffen 
und  man  erblickt  auf  den  glatt  polierten  Fliigeldecken  unter  der  Lupe 
nur  noch  feine  Punktreihen,  die  primaren  Punktreihen;  im-  subsuturalen 
Interstitium  ZAvei  regelmiissige  Punktreihen  und  dazwischen  von  der 
Basis  bis  zur  Mitte  imregelmiissige  Punktierung,  im  zweiten  Interstitium 
zwei  regelmassige  Punktreihen,  ebenso  im  dritten,  zwischen  die  sich 
aber  auf  den  breiten  Schultern  und  auf  den  Spitzenbuckeln  wieder 
unregelmassige  Punkte  schieben;  auch  die  Punktreihe  auf  der  zweiten 
primaren  Rippe  ist  vorhanden.  An  den  Seiten  haben  alle  drei  Stiicke 
einige  grobe  Querrunzeln.  Ganz  eigentiimlich  igt  der  Forceps  gebaut. 
Die  Parameren  sind  symmetrisch  und  jede  mit  einem  grosseu  zahnartigen 
Portsatz  in  der  Mitte  der  Innenseite  versehen;  die  Ventralplatte  des 
Mittelstiickes  triigt  zwei  symmetrische  Fortsatze,  die  loffelartig  ausge- 
hohlt  sind. 

Anomala  catenatopunctata  sp.  nov. 

Ex  affinitate  A.  exaratse.  Ovata,  convexa,  saturate  viridi-ffinoa,  polita, 
interdum  aureo  splendore  suffusa.  Clipeus  trapezoidalis  angulis  vix 
rotundatis  margine  elevate,  cum  fronte  dense  confluenter  et  nigose  pune- 
tatus, vertice  ad  oculos  prsecipue  dispersius  et  grossius  punctate.  Thorax 
lateribus  medio  paulo  ampliatus  a  basi  antice  versus  gradatim  angus- 
tatus sicut  vertex  et  scutellum  disperse  profunde  punetatus,  sulculo 
basali  medio  non  interrupto.  Elytra  pone  humeros  prominentia  im- 
pressa  profunde  sulcato-striata  et  in  sulcis  punctata,  punctis  circum- 
vallatis  confluentibus,  costis  et  interstitiis  sequaliter  alte  elevatis.  Pygi- 
dium  dense  aciculatum  et  rugulosum  lateribus  sparsim  hirsutum.  Seg- 
menta abdominis  linea  simplici  piligera  pradita,  pectus  sparsim  flavo- 
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pilosum,  tibia}  anteriores  bidentatae,  dente  basal i  sat  i'orti,  antennae 
fuscse,  clava  S  stipitis  longitudine,  9  paulo  brevior. 

Long.    $    10.5,    2    14;  lat.    5    6,    $    6.5  mm. 

Luzon,  Province  of  Bataan,  Lamao,  l\  \.  {II.  Cuzner,  collector): 
Province  of  Albay,  P.  L  (J.  Whitehead,  collector). 

Die  Fliigeldeckon  sind  tief  und  ziemlich  Ureit  gefurelit,  die  prima- 
ren  Eippen  und  Interstitieu  hoch  gewolbt.  Die  Punkte  in  den  Furchen 
sind,  wie  man  bei  starker  Vergrosserung  beobachten  kann,  scliarf  um- 
wallt  und  mit  einera  feinen  Nabelpunkt  versehen;  wo  die  Punkte  dicht 
hintereinander  steben,  verscbmelzen  die  feinen  Umwallungen  vorn  und 
hinten  mit  einander  und  es  entsteben  so  Kettenreiben.  Lu  esrten  In- 
terstitium  steben  zwei  regelmiissige  secundiire  Rippen ;  die  sie  trennende 
Punktreihe  ist  nabe  der  Basis  auf  eine  knirze  Strecke  verdoppelt.  Das 
zweite  Interstitium  triigt  nur  eine  Reibe  quereingedriickter  Punkte  und 
kurzer  Runzeln,  ebenso  das  dritte,  in  welchem  die  Runzeln  auf  der 
Scbulter,  die  flacben,  zumcist  einfacben  Punkte  weiterhin  steben;  das 
vierte  und  flinfte  Interstitium  ist  einfacb  gewolbt,  obne  Punktreihen. 
Die  bei  den  $  aus  Bataan  sind  hell  erzgriin,  das  $  aus  Albay  etwas 
blaugriin.  aucb  ist  seine  Sculptur  etwas  feiner  und  flaclier. 

Anomala  vietipennis  sp.  nov. 

Anomalae  marginatae  Fabr.  primo  visu  similis.  Oblongo-ovata,  con-^ 
vexa  fusco-viridis  renea,  interdum  cupreo  splendore  suflPusa,  sat  nitida. 
Clipeus  trapezoidalis  brevis,  margine  anteriore  elevato,  dense  confluenter 
punctatus:  sutura  frontalis  vix  perspicua,  frons  confluenter,  vertex  dis- 
perse punctata.  Thorax  transversus  basi  nullo  modo  marginatus  parum 
convexus,  ad  latera  medio  paulo  dilatatus,  angulis  posticis  obtusis  non 
rotundatis,  anticis  acutis  sat  productis,  foveola  laterali  instructus,  cum 
scutello  punctis  circumvallatis  et  in  fundo  umbilicatis,  ad  latera  hie  illic 
confluentibus  dense  obtectus.  Elytra  sat  late  at  non  profunde  sulcata 
et  in  sulcis  punctata,  punctis  circumvallatis  et  urnbilicatis,  pra^terea  tota 
superficie  punctis  minimis  disperse  obtecta,  margine  laterali  incrassato 
sparsim  breviter  setosa.  Pygidium  cum  propygidii  parte  posteriore 
dense  aciculatum,  undique  sparsim  et  breviter  birsutum.  Segmenta  ab- 
dominis linea  punctorum  piligerorum  simplici  instruncta,  pilis  ad  latera 
densioribus ;  pectus  sat  dense  breviter  flavo-pilosum.  Tibiae  anticae  biden- 
tatse,  dente  basali  brcvi  acuto.  Antennas  fuscse  clava  testacea  quam 
funiculus  breviore. 

Long.  13.5,  lat.  7.5  mm. 

Luzon,  Manila,  P.  I.   {P.  G.  Woolley,  collector). 

Die  Fliigeldecken  sind  breit,  aber  nicht  tief  gefurcht,  die  Rippen  und 
Interstitien  ziemlich  hoch  gewolbt,  die  Griibchenpunkte  in  den  Furchen 
scharf  umwallt  und  im  Grunde  meist  fein  genabelt.  Dadurch,  dass  die 
TJmwallung  dieser  Griibchenpunkte  nach  hinten  vielfach  verlischt  und 
sich  parabolisch  nach  den  Seiten  erstreckt,  erscheinen  die  Fliigeldecken 
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wie  verninzelt,  eiii  Eindruck,  der  durch  die  vielcii  reincii  Piinktelieu  auf 
Rippenund  Interstitien  noch  verstiirkt  wird.  In  den  discalen  Interstitien 
stehen  je  zwei,  in  den  lateralen  je  eine  seciindiire  Eippe,  im  subsuturalen 
Interstitium  zwisclien  den  beiden  secuiidiiren  eine  bis  etwa  zur  Mitte 
reichende  uuregelmassige  tertiiire.  Die  drei  mir  vorliegenden  $  sind  in 
der  Fiirbung  etwas  verschieden,  das  eine  ist  rein  erzgriin,  das  andere 
mehr  kiipfrig,  beim  dritten  sehcinen  die  Fliigeldecken  gelbbraum  durch. 

Anomaia  noctivaga  sp.  nov. 

rra3cede.uli  proxiiue  affinis,  difl'ert  clipeo  et  antennarum  clava  longi- 
oribus,  el3^tris  costis  planioribus  quasi  transveraini  acieidatis.  Oblonga, 
convexa,  fuseo-testacea  viridi-senea  paruni  nitida.  Clipeus  trapczoidalis 
longior  marginibus  infuscatis  sat  alte  elevatis,  dense  confluenter  circum- 
vallato-punctatus ;  sutura  frontalis  arcuata  infuscata,  frons  dense  et 
confluenter,  vertex  disperse  punctata.  Thorax  parum  convexus  basi  non 
marginatus  lateribus  a  basi  ad  medium  parallelis  angulis  postieis  rectis 
baud  rotundatis,  antice  sat  angustatus  angulis  anticis  acutis  minus 
productis,  lateribus  confluenter,  medio  dispersius  punctatus.  El}i.ra  fere 
parallela  postice  vix  ampliata  indistinctius  sulcata  costis  evanescentibus 
subtiliter  at  dense  transversim  rugulosa  et  aciculata,  tota  superficie 
subtilissime  punctulata.  Pygidium  grossius  transversim  aciculatum. 
Elytrorum  margo  incrassatus,  pygidium,  segmentonim  abdominalium 
linea  punctorum  setis  sat  longis  distantibus  flavidis  obsita,  pectus  densius 
hirsutum.  Antennse  testacese  clave  quam  funiculus  longiore ;  oculi 
magui  globosi;  tibia3  antic^e  sat  fortiter  liidentatiu. 

$  Long.   12.5,  lat.  6.5-7  mm. 

Batanes  Islands,  P.  I.  {R.  C.  McGregor,  collector). 

Kleiner  und  relativ  schlanker  als  die  vorhergehende  Art,  braungelb 
mit  griinem  Erzschimmer,  wenig  glanzend,  die  Seiten  der  Fliigeldecken, 
die  Afterdecke,  die  Punktreihen  der  Bauchringe  mit  zieralicli  langen 
gelben  absiehenden  Borsten  besetzt.  Die  Fliigeldecken  sind  seicht 
gefurcht,  die  Eippen  und  Interstitien  flach  gewolbt,  die  Punkte  in  den 
Furchen  nur  seiten  mehr  rings  unwallt,  meist  geht  die  Umwallung  als 
feine,  hinten  scharf  abfallende  Querrunzel  oder  als  querer  Nadelriss  auf 
die  Eippen  iiber.  Die  blassere  Farbung,  die  abstehenden  Borsten,  die 
grossen  Augen  und  langc  Fiihlerkeule  sprechen  fiir  die  nachtliche 
Lebensweise  dieser  Art. 

Anomaia  camarinensis  sp.  nov. 

Ovata,  sat  depressa,  fusco-testacea.  CliiDCUs  transversus  lateribus 
parallelis  angulis  vix  rotundatis  margine  anteriore  solum  elevato,  dense 
rugulosus,  parum  nitidus,  cum  fronte  et  vertice  fuscus  viridi-seneus ; 
sutura  frontalis  arcuata,  frons  dense  ragulose,  vertex  paulo  sparsius 
punctata.  Thorax  medio  dilatatus  lateribus  postice  arcuatis  angulis 
postieis   rectis   paulo  productis,    antice   lateribus    valde    convergentibus. 
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angiilis  ixiiticis  lectis  non  prodiu-tis,  sulculo  basali  iuill<»,  undique  dense 
et  giosse,  latoriljus  connuenttT  tircuinvallato-puiU'tatus,  cum  scutcllo 
a'qualiter  punttato  I'usfO-viridis  hand  aenest-ens,  lati'ribus  teataceis. 
Elytra  sat  late  ot  profunde  sulcata  costis  sat  convexis  in  sulcis  fortiter 
j)unctata  ct  tota  .superfieie  punctis  niinoribus  disperse  ybtecta.  Pv<;idiuin 
medio  fusc-uni  paulo  elevatum  ibiipie  subtilius  punc-talum  laterihus 
testaceis  rude  ac  grosse  confluenter  punetatum,  eirea  amim  setis  rufis 
longioriljus  instnu-tum.  Seginenla  abdominis  glabra  ad  latera  solum 
sparsissime  j)ilosa,  jtoctus  vix  vel  non  liirsutuni.  Tibia;  antica)  breviter 
bidc'ntata\  anteniue  ni t'o-testacejv,  clava  stipitis  longitudine.  8ui)ia  cuin 
I'emoribus  testacca,  tibiae  postieae  tarsicjuo  cuprascentes. 

Long.   $   14,   9    l.").:*;  lat.   $    8,   9   S.a  mm. 

Luzon.  IMovincc  of  Cainarinis,  1'.  I..  lO-i::  -hmi.  I!»i);5  ( //.  llnllin-. 
collector). 

Die  Fliigeldecken  siiid  zieiiilich  tie!"  uiid  lireit  gefuicbt,  in  den  Fiirclien 
stehen  ditlite  IJeibcn  von  umwallten  hureisentormigen.  nacb  liinten 
offenen  Punklen  ausserdem  ist  die  ganze  Oberfliicbe  mit  feineren  Piinkt- 
eheu  iiljersat.  AUe  Interstitien  habcn  zwei  scvundare  .JJii)])en,  die  an 
den  Seiteu  diclit  nel)en  einander  verlaufen,  stellenweise  nur  schwach 
getreunt  sind,  auf  der  Sclieibe  dagegen  durch  einen  breiten  Zwiscbcnraum, 
in  dem  sicli  auf  dem  subsuturalcn  Interstitium  Stiicke  einer  tertiiiren 
I?ippe  zeigen.  Eigenartig  ist  der  Ban  des  Pygidiums,  das  in  der  dunkler 
gelarbten  Mitte  mit  feinen,  scharf  umwallten  I'unkten  bcdeckt  ist. 
wiilircnd  die  gelbcn  Seiten  aufTallend  grob  und  mnzelig  punktiert  sind. 

Anomala  schultzeana  sp.  nov. 

Ovata,  parum  convexa,  robusta,  testacea  capite,  thoraee  marginibusque 
plus  minus  infuscata.  interdum  a?nescens,  supra  glabra.  subtuA  cum 
pygidio  pilis  longis  flavidis  vestita. 

Long.  $   11,  9   13;lat.   5   6,  9   7.5  mm. 

Luzox.  Manila,  P.  I.  {^V.  SchuUzc,  collector). 

Diese  Art  bildct  gcwissermassen  den  Uliergang  von  dei-  I'ntergattung 
Anomala  {sensii.  stricto)  zu  Apoxicnia.  Sie  ist  greit  oval,  flach  gewolbt, 
ihre  Farbe  ist  hell  scherbengelb,  zuweilen  mit  leichtem  griinem  Metall- 
schimmer,  der  Kopf  und  die  hintere  IlJilfte  des  Kopfschildes,  cine 
grossere  oder  kleinere  Makel  auf  dem  Halsscliild,  zuweilen  audi  das 
Schildchen  und  die  Riinder  der  Fliigeldecken  sind  braunschwarz.  Das 
Kopfschild  ist  um  die  Halfte  breiter  als  lang,  die  Seiten  parallel,  die 
Ecken  schwach  gernndet,  der  Band  deutlich  aufgebogen.  Das  Halsschild 
ist  vor  der  Mitte  verbreitert,  nach  vorn  stark  verschmiilert,  die  Vor- 
derecken  vorgezogen,  die  Hinterecken  nahezu  rechtwinklig,  der  Hinter- 
rand  etwas  nach  hinten  gesehwungen,  die  basale  Randfurche  deutlich, 
aber  in  der  Mitte  unterbrochen ;  Kopf,  Vorderriicken  und  Schildchen 
dicht,  aber  ziemlich  fein  punktiert.  Die  Fliigeldecken  tragen  regel- 
massige,   seichte.   aber   scharf   eingedriickte    Streifen   mit    Punktreihen 
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(priiniire  ruiiktreilicn),  alio  interstitien  sind  unregelmassig  zieinlicli 
kraftig  punktiert  und  ausserdem  ist  die  ganze  Oberflache  mit  feinen 
Piinktchen  dicht  iibersat.  Aftcrdecke  in  beiden  Geschlechtern  gewolbtj 
diclit  imd  fein  qucrnadelrissig  mit  kleinen  Hockerchen,  von  dcren  Grund 
lange  gelbgraue  Borsten  entspringen.  Die  Vorderschienen  sind  mit 
einem  kriiftigen  Seitenzalm  versehen,  die  Mittel-  und  Hinterschienen 
sowic  die  zumeist  erzgriinen  Tarsen  mit  einzelnen  langen  Borsten  besetzt ; 
die  Fiililer  rotliehgelb. 

Anomala  planata  Candeze.  Von  dieser  Art  habe  ich  ausser  den  drei 
typisclien  Exemplaren  aus  der  Candeze'schen  Sammlimg  noch  etwa  ein 
lialbes  Dutzend  gesehen,  daranter  nur  ein  $  .  Alle  diese  Stiicke  sind 
in  Farbung  und  Sculp tur  ganz  konstant.  Die  Hauptunterschiede  gegen- 
iiber  der  vorhergehenden  Art  liegen  in  der  feineren  Puuktierung  auf 
Kopf,  Thorax  und  Schildchen,  der  verloschenen  Sculptur  der  Deckfliigel, 
die  keine  Spur  von  Furchen  oder  Streifen  mehr  zeigen,  nur  noch  unter 
der  Lupe  sichtbare  Punktreihen  und  vereinzelte  feine  Piinktchen,  und  in 
der  wesentlich  groberen  Skulptur  der  AfterdeckC;,  die  auf  dunkel  erzgrii- 
nem  Grunde  zwei  rotgelbe,  F-formig  gestellte  Makeln  tragt;  die  Schienen 
sind  immer  kupferrot,  lebhaft  gllinzend,  die  ganze  Oberseite  hell  erzgriin^ 
die  vordere  Halfte  des  Kopfschildes,  die  Seiten  des  Flalsschildes  und  die 
Fliigeldecken,  mehr  oder  weniger  gelb  durchscheinend.  Die  $  messen 
zumeist  13  X  '^;,  mein  ?  14.5  X  8.5  mm. 

Anomala  andradei  Heller  ist  eine  auf  der  Oberseite  violette  planata,  bei 
welcher  der  Band  des  Kopfschildes  und  die  Seiten  des  Halsschildes 
rotgelb  gefjlrbt  sind;  die  Unterseite  ist  erzgriin,  Schenkel  imd  Schienen 
kupferrot,  die  Tarsen  dunkler  kupferbraun,  der  Hinterrand  der  Bauch- 
ringe  scheint  gewohnlich,  die  zwei  schiefgestellten  Makeln  auf  der 
Afterdecke,  seltner  rotgelb  durch.  Die  Sculptur  ist  wie  bei  der  planata, 
auf  den  Fliigeldecken  treten  neben  der  Schulter-Spitzenbuckel-Linie 
zuweilen  die  feinen  Querrunzeln  auf,  die  fiir  die  clialyhcea  und  corruscans 
so  charakteristisch  sind ;  auch  sind  die  Seiten  der  Fliigeldecken  hinten 
beim  Aussenwinkel  ebenso  nadelrissig.  Ob  beide  Arten  zusammenfallen, 
lasst  sich  erst  entscheiden,  wenn  grosseres  Material  vorliegt — von  der 
andradei  kennt  man  bisher  nur  $  — und  wenn  man  die  Fundorte  und 
Erscheinungszeit  beider  Arten  erforscht  hat;  fiir  beide  liegt  bisher  nur 
die  Fundortsangabe  „Philippinen"  resp.  Luzon  vor,  nur  fiir  mein  9 
der  planata  hahe  ich  den  genaueren  Fundort. 

Luzon,  P.  I.,  5-6000  feet  {J.  Whitehead,  collector). 

Anomala  (Aprosterna)    heteroglypha  sp.  nov. 

Anomala  chalybgea  Burm.  proxime  affinis,  differt  longitudiue,  sculp- 
tura  et  plerumque  colore,  praecipiie  autem  sexUum  difformitate.  $ 
ovatus,  parum  convexus,  aut  testaceus,  plus  mioiusve  fusco-viridi-signatus, 
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viiidi-a^nco  sivo  violaceo-splenclore  siiflfiisus,  aut  I'lisiu-viriilis  lonous, 
politus.  Caput,  lliorax,  et  scutellum  subtiliter  ac  disperse,  interdum  vix 
pei-ppicue  punctulata;  elytra  in  disco  plerumque  politissima,  ad  latera 
solum  punctato-scriata  ot  inegulaiitcr  disperse,  pone  angulum  exteriorem 
confluenter  densius  fmnctuhita,  rarius  in  disco  quoque  seriato-punetata 
et  inter  series  punctorum  majorum  irrcgulariter  subtilius  punctulata. 
P3'gidium  dense  transversim  aciculatuni  et  confluenter  punctato-rugii- 
losum.  9  plerumque  gracilior,  i.  e.  postice  minus  ampliata,  magis 
convexa,  aut  viridi-ocnea,  aut  cuprea,  aut  violacea,  aut  nigra.  Caput, 
thorax  et  scutellum  punctis  magnis  singulis  circumvallatis  obtecta;  elytra 
regulariter  et  sat  fortiter  punctato-seriata,  inter  series  baud  punctulata, 
rarius  punctis  in  disco  evanescentibus.  Pygidium  punctis  magnis  prof- 
undis  plerumque  singulis,  rarius  confluentibus  dense  obsitum. 

$    Long.  9.5-11.5,  lat.  G-().5 ;   $   long.  13.5-14,  lat.  (3.5-7  mm. 

Luzon,  P.  1. 

Aus  eiuer  grosseren  Suite,  die  mir  ein  Handler  vor  Jahren  mit  dem 
Fundort  „Luzon''  zu.schickte,  suchte  ist  mir  5  i  and  5  9  aus,  alle 
verschiedeii.  Die  Art  ist  uugemein  variabel  in  der  Fiirbung;  beira  $ 
lassen  sicb  folgende  Fiirbungen  unterscheiden,  1.)  iihnlich  wie  eiue  kleine 
planaia,  hell  scherbengelb  mit  lebhaftem  griiuem  Erzschiller,  zwei  schiefe 
Streifen  auf  dem  Kopfschild,  der  Kopf,  das  Ilalsschild  mit  Ausnahme 
des  breiten  Seilenrandes,  das  Schildchen,  auf  den  Fliigeldecken  die 
Partie  uni  das  Schildchen,  die  Naht  und  der  Aussenwinkel,  die  After- 
decke  mit  Ausnahme  von  zwei  schiefen  Makeln  bei  der  Spitze,  unten  die 
Brust  und  der  Vorderrand  der  Baucliringe  dunkel  erzgriin,  die  Schienen 
und  Tarsen  kupfrig.  2.)  sonst  wie  1.)  nur  die  Fliigeldecken  rein  rtitlich- 
gelb  mit  lebhaftem  violettem  Schiller.  3.)  oben  erzgriin,  die  Seiten  des 
Thorax,  eine  Makel  auf  der  Scheibe  der  Fliigeldecken,  die  zwei  schiefen 
Makeln  auf  der  Afterdecke,  unten  die  Seiten  der  Bauchringe  gelb  durch- 
scheinend,  die  Beine  ganz  kupferrot.  4.)  oben  hell  erzgriin,  die  Fliigel- 
decken blaugriin,  unten  wie  3.)  also  die  Seiten  der  Bauchringe  stets  gelb, 
die  Beine  kupferrot.  Vom  ?  liegen  mir  folgende  Fiirbungen  vor,  1.) 
hell  erzgriin'  oben  und  unten,  ohne  Spur  von  gelb!  2.)  ebenso  dunkel 
erzgriin.  3.)  eizgriiu  mit  kupfrigen  und  gelben  Keflexen,  die  Deckfliigel 
leuchtend  kupferrot.  4.)  blaugriin,  die  Deckfliigel  violett.  5.)  oben  und 
unten  gleichmiissig  gliinzend  schwarz.  Die  $  lassen  sich,  abgesehen  von 
Grosse  und  Fiirbung,  leicht  durch  die  feine  Sculptur  auf  dem  Vorder- 
koiper  und  die  zumeist  ganz  verloschene  Punktierung  auf  den  Deck- 
fliigeln  von  den  anderen  Arten  der  Gruppe  unterscheiden;  auch  die  9 
wird  man  wohl  nicht  mit  denen  der  cJiaJyha'a  verwechseln,  weil  sie — 
abgesehen  von  der  geringeren  Grosse  und  schlankeren  Form — wohl  eine 
kriiflige  Punktierung  auf  Kopf,  Thorax  und  Fliigeldecken,  dagegen  viel 
weitliiufigere,  mehr  vereinzelte  Punktierung  auf  der  Afterdecke  haben 
und  weil  ihnen  die  Querninzeln  auf  den  Fliigeldecken  fehlen.     Beim   S 
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sind  die  Fliigcldeckcu  am  Seitenrand  beini  Aussenwiukel,  da  wo  der 
Seitenrand  zum  Hinterrand  iimbiegt,  dicht  geruu/celt  und  nadelrissig — 
wie  bei  dor  pianola  niid  andradci — beini    $    nicht. 

Anomala  chahjhcca  Buna,  unterscheidet  sieh  voji  den  ^■orhergehenden 
Arten  duroli  die  grobe  Seulptur  von  Ivopf  nnd  Kopfsebild,  die  Furcben 
auf  den  Fliigeldecken  liintcn  zwischen  Nabt  nnd  Spitzenbuckel  und  die 
Liingsreibe  von  kurzen  (^)ucrrunzeln  zwiscben  Scbulter  nnd  .S{)itzen- 
buckel.  Zu  den  bekannten  Yarietiiten  koninit  nocli  folgende:  „Hell 
erzgviin,  oben  die  Seiten  des  Halsschildes,  die  ganze  Unterseite,  After- 
decke  und  Beine  rotlicligelb,  nur  die  Tarsen  braungriin." 

Anomala  rehicens  liar,  pro  polita  Blanch.,  Cai.  Coll.  Ent.  (1850)  196. 
ist  synonym  zur  .4.  cliahjha'a  Burm.,  wie  icli  durcb  Untersuchung  der 
Blanehard'schen  Typen  aus  dem  Pariper  Museum  feststellen  konnte. 

Anomala  corruscans  Chevr.  Die  Korperfarbe  ist  zumeist  ein  belles 
ErzgTvin.  Ganz  vereinzelt  finden  sich  Stiicke,  bei  denen  die  Oberseite, 
zumal  auf  den  Deckfliigeln  scbon  kupferbronzefarben  gefarbt  ist-var. 
cuprea  Ohs.  Ein  auft'allend  kleines,  nur  14  mm.  langes  Stiick  mit  stark 
verlosebener  Sculptnr  crbielt  ich  von  Palaavan  (G.  Semper  dedit). 

Anomala   (Euchlora)    inconsueta  sp.  nov. 

Oblonga,  postice  vix  ampliata,  fusco-viridis  a^nescens,  elytra  graminea 
certo  visu  rufescentia,  tibife  cum  tarsis  rufo-cuprea?,  antenna  rufo-testa- 
ceas,  supra  cum  pygidio  dense  confluenter  punctulata,  subsericea,  pygidio 
et  pectore  sat  dense  ac  longe  vulpino-pilosa.  Clipeus  transversus  lateri- 
bus  parallelis  angulis  j^anlo  rotnndatis  margine  anteriore  paulo  elevato 
anguste  cupreo  deinde  fusco-limbato,  dense  ac  confluenter  punctis  cir- 
cumvallatis  et  umbilieatis  obtectus;  sutura  frontalis  recta,  frons  sicut 
clipeus,  vertex  dispersius  et  postice  siibtilius  punctata. 

$  Long.  23-24,  lat.  11.5-12  mm. 

Variat  tota  rufobrunnea. 

Negros,  p.  I.,  Marz,  April,  1896  (J.  Whitehead,  collector)  ;  Luzon", 
Province  of  Benguet,  P.  I.  (R.  C.  McGregor,  collector). 

Eine  ganz  eigentiimliche  Form,  zu  der  mir  keine  Parallele  aus  der 
indomalayisclien  Begion  bekannt  ist,  die  dagegen  beim  ersten  Anblick 
lebhaft  an  gewisse  griine  Anomalen  des  west-  und  centralafrikanischen 
Faunengebietes  erinnert.  Die  Korperform  ist  gestreckt,  die  Fliigel- 
decken nahezu  parallel,  nicht  nach  hinten  verschmalert  wie  die  moisten 
Euchloren.  Die  Farbe  ist  ein  massig  dunkles  Erzgriin  mit  leicht  sei- 
denartigem  Glanz,  die  Fliigeldecken  grasgriin  mit  rotem  Schimmer  bei 
bestimmter  Beleuchtung;  zuweilen  ist  der  ganze  Kafer  rotbraun.  Der 
Kopf  ist  massig  gross,  das  Kopfschild  rechtwinklig  mit  schwach  gerun- 
deten  Ecken,  der  Vorderrand  leicht  aufgebogen.  mit  schmalem  kupfrigen 
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uiul  daraiif  stliuaizt'iii  Iwmdsjuiiii ;  die  Fiihler  sind  gross,  dj<'  Keule  so 
lang  als  die  Geissol,  braungelb  niit  leielitem  Ei'z?eliiller.  Die  ganze 
Obei-flaclie  ist  mit  umwallten  uiid  im  Grunde  fein  genahelten  Punkten 
diclit  bt'kleidet,  die  aiif  Kopfseliild  und  Stirn  sowie  an  den  Seiten  des 
Halsscbildes  vielfaeh  zusainnienfliesen,  Auf  den  Fliigeldecken  ist  von 
der  priniitiven  Senlplnr  nur  nocb  die  erste  priniiire  Piinktreibe  (neben 
der  Xalit)  erhalten,  die  ganze  Obcrfliicbe  ist  niit  uniwallton,  bald  kreis- 
formigen,  bald  liufeisentonnigen  l*unk(en  ubersiit,  wiihiend  das  Gewebe 
zwiscben  ibnen  sich  vielfaeli  zii  kleincn  Quernmzeln  erbelit.  Die  Aftcr- 
deeke  ist  relaliv  kurz,  an  (b'r  Spitze  breit  zugernndet  und  ini  Spitzeiiteil 
mit  langen  gelben  Ilaaren  beklcidet;  auch  neben  den  Augen,  am  Seiten- 
rand  des  Halsscbildes  und  an  der  Sebildebenbasis  steben  lange  gelbe 
Haare.  Die  Baiicbi-inge  tragen  die  gewijbnlicbe  Quorreibe  von  borsten- 
tragenden  Punkten,  die  an  den  Seiten  dicbter  zusammen  steben,  Vorder- 
und  Hinterbrust  sind  diebt  und  lang  rotgolb  bebaarl.  die  A'orderscbicnon 
ZAveizabnig. 

Anomala    (Euchlora)    praematura  sp.  iiov. 

Elliptica,  antice  et  postice  aequaliter  fere  acuminata,  fuseo-cuprco- 
aenca  tboracis  lateribus,  coxis,  femoribus  antennisque  testaceis,  caput, 
tborax  et  scutcllum  dense  punctata,  sat  niti(bi.  elytra  densissiine  con- 
fiuenter  punctatis  subserieeis. 

$    9    Long.  16.5-lS,  lat.  0-10  mm. 

Luzon,  P.  L,  5-GOOO  feet;  Province  of  Albay.  \\  I.:  Xegros,  V.  1., 
Marz,  April,  1S9G  {J.  Whitehead,  collector). 

Yom  riclitigcn  Eucblorentypus.  elliptiscb.  nacli  vorn  und  liinten 
nahezu  gleicbmassig  verscbmiilert,  gliinzend  wie  Kupferbronze,  der 
Vorderkorper  etwas  beller,  die  Fliigeldecken  etwas  dunkler  und  matter, 
die  Seiten  des  Halsscliildes,  die  Hiiften  und  Scbenkel  sowie  die  Fiihler 
rotlicbgelb.  Das  Ivopfschild  ist  breiter  als  lang,  recbtwinklig  mit  leiclit 
gerundeten  Ecken,  der  Eand  ganz  schwach  aufgebogen,  die  Flache  wie 
die  Stirn  diebt  und  fein  runzelig.  wtibrend  der  Scbeitel  einzeln  zer- 
streut  punktiert  ist.  Das  Ilalsscliild  ist  wie  der  Scbeitel  punktiert,  doch 
stehen  die  Punkte  an  den  Seiten  wie  gewohnlich  etwas  dicbter,  die 
basalc  Eandfurcbe  ist  in  der  Mitte  breit  unterbrocbon.  Dap  Scbildcben 
ist  zerstreut  fein  punktiert.  Auf  den  Fliigeldecken  sind  die  priniiiren 
Punktreilien  an  der  Seite  und  neben  der  Naht  erhalten,  alles  iibrige  ist 
imtergegangen  in  einer  liiisserst  dicbten  feinen  Punktierung,  die  auch 
zum  Teil  auf  die  Xahtrippe  iibergeht;  der  Seitenrand  ist  rippenartig 
scliarf  abgesetzt.  Die  spitze  Afterdecke  ist  dicht  nadelrissig,  massig 
gliinzend  und  ganz  spiirlich  kurz  behaart.  Gliinzender  als  die  Oberseite 
ist  die  L'nterseite,  zumal  die  nahezu  kahlen  Bauchringe  und  Beine, 
wahrend  die  Brust  an  den  Seiten  dichter  punktiert  und  diinn  behaart 
ist.     Die  Yordersebienen  sind    ki-iiftig  zweizabnig.   die   Fiiblerkeule  bei 
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S  uiid  2  gleicli  lang,  kiirzer  als  die  Geissel,  Bei  unreifen  Stiicken 
sind  nuch  die  Epimeren  der  Mittel-  und  Hinterbrust,  zuweilen  sogar  die 
Bauchringe  gelb  imd  die  rotgelb  durchsclieinenden  Fliigeldecken  haben 
eineii  opalescierenden-blauen  Schiller. 

Anomala  (Euchlora)   baeri  sp.  nov. 

Prascedentis  magiiitudine  et  statura,  tota  i'usco-cupreo-a^nea  segraentis 
abdoininalibus  solum  ad  latera  rufomaculatis,  miims  nitida,  dense  con- 
fluenter  punctata,  elytris  prteterea  transversim  aciculata. 

$    9   Long.  17-19,  lat.  10-10.5  mm. 

Luzon,  Province  of  Albay,  P.  I.  (J.  Whitehead^  collector)  ;  Manila, 
P.' I.  {G.  Baer,  collector)  ;  Negros,  P.  I.,  Miirz,  April,  1896  (J.  White- 
head, collector)  ;  Samar,  P.  I.,  Juni,  Juli,  1896  {J.  Whitehead,  col- 
lector). 

Der  vorhergelienden  x\rt  zunachst  venvandt,  aber  gleichmassig  dunkler 
bronzefarben  ohne  erzgriine  Eeflese,  nur  an  den  Bauchseiten  mit  einigen 
rotgelben  Fleckchen.  Der  ganze  Kafer  hat  schwachen  seidenartigen 
Glanz  in  Folge  der  dichten  und  feinen,  vielfach  zusameniliessenden 
Punktierung.  Die  Fliigeldecken  tragen  an  Stelle  der  primai'en  Punkt- 
reihen  zuweilen  ganz  feine  Streifen  oder  Furchen  und  sind,  zumal  an 
den  Seiten  dieht  mit  querverlaufenden  feinen  Nadelrissen  bedeckt,  die 
dureh  das  Zusammenfliessen  von  umwallten  und  hufeisenformigen  Punk- 
ten  entstanden.  Die  basale  Eandfurche  auf  dem  Thorax  fehlt  ganz, 
ebenso  zuweilen  der  basale  Zahn  an  den  Vorderschienen,  beim  $  .  Die 
Forcepsparameren,  bei  der  vorhergelienden  Art  von  der  Basis  bis  zur 
Spitze  gleichmassig  verschmalert,  sind  hier  in  der  Mitte  auffallend 
verbreitert  und  mit  der  Spitze  nach  unten  gebogen. 

Anomala  (Euchlora)  chloropyga  Burm.  Neben  den  S^tiicken  mit  hell- 
oder  olivengi-iiner  Oberseite  und  schwachem  Erzschimmer  linden  sich 
auch  solche,  .bei  denen  die  Oberseite  bronzefarben  ist,  solche  mit  rotem 
bis  violettem  Schiller.  Gewohnlich  ist  die  Afterdecke  rein  gelb,  seltener 
tritt  auf  der  Mitte  des  Vorderrandes  ein  braungriiner  dreieckiger  Fleck 
auf,  der  in  einzelnen  Fallen,  zumal  beim  ?  bis  zur  Spitze  der  Afterdecke 
reicht. 

Ml  ME  LA  Kirby. 
Mimela  palawana  sp.  nov. 

Mimelas  xanthorrhinge  Hope  similis.  Parva,  ovata,  alte  convexa, 
flavotestacea  abdomine  iufuscato,  viridi-aanea,  elytra  sola  viridi-pomacea, 
antennae  flavotestacese. 

S  9   Long.  11-12,  lat.  6.5-7  mm. 

Palawan,  Bacuit,  Mt.  Capoas  P.  I.  (C.  M.  Weber,  collector). 

Vom  Aussehen  einer  kleinen  M.  xanthorrhina,  hell  scherbengelb  mit 
lebhaftem  griinem  Erzschiller,  Brust  und  Bauch  etwas  dunkler,  die 
Fliigeldecken  schon  apfelgriin,   die   Fiihler  gelb.     Das   Kopfschild  wie 
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bei  den  meisten  Arleu  der  Galtiing  breiter  als  lang  init  parallelen  Seiten 
und  schwacli  geiiindeten  Vorderecken,  der  ganze  Vorderkorper,  Kopf, 
Halssehild  und  Sehildcheu  niiissig  dicht  und  miissig  stark  punktiert. 
Fliigeldecken  mit  regclmiissigeu,  niclit  I'urthenartig  vertioften,  priniiireu 
Punktreihen;  die  Insterstitien  ziemlich  weitlaufig  punktiert.  Afterdecke 
beim  S  miissig  dicht  und  zerstreut,  beim  9  grober  und  dichter  punktiert, 
nur  am  IJande  mit  einzelnen  Borsten.  Bauchringe  und  Brustseiten 
ziemlicli  dicht  und  grob  sculptiert,  die  letzteren  spiirlich  behaart,  Mittel- 
briist  olme  Vorsprung,  Vorderbrust  mit  grosser,  unten  abgcflachter 
Lamelle.  Vordersciiienen  mit  kriil'tigem  Scitenzahn  neben  dem  Spit- 
zenzahn,  die  Mittel-  und  llinterschienen  leicht  wadenartig  verdickt; 
Fiihlerkeule  beim   S   um  die  IliiU'te  liingor,  als  beim    9  . 

MALA  I A  Heller. 
Malaia  thoracica  sp.  nov. 

Magnitudine  et  statura  M.  ornatai  Schauf.,  crassa,  supra  sat  deplanata, 
capite,  thorace  scutelloque  sat  laite  viridi-a?neis,  elytris  nigris  plaga 
magna  rufa  ornatis,  subtus  cum  pedibus  obscurius  fusco-viridi-ffinea 
hie  illic  cuprascens,  tupra  thorace  solum  sparsim  griseo-hirsuta,  subtus 
cum  pygidio  albo-flavido-squamosa. 

S  Long,  9.5,  lat.  5.5  mm. 

Luzon,  P.  I.  {J.  Whitehead,  collector). 

Yon  der  Grosse  und  Kor[)erform  eines  grosscn  $  der  M.  ornata,  Kopf, 
Thorax  und  Schildchen  ziemlich  hell  erzgriin,  die  Fliigeldecken  gliiuzend 
schwarz  mit  einer  grossen  rotgelben  Makel,  die  neben  der  Schulter  von 
der  Basis  bis  zum  Ilinterrand  reicht,  Afterdecke,  Unterseite  und  Beine 
sind  dunkler  erzgriin  mit  kupfrigen  Eeflexen.  Kopfschild  trapezoidal 
mit  leicht  aufgebogenem  Eaud,  dicht  nadelrissig,  seidenartig  glanzend, 
vorn  kupfrig;  der  Kopf  ebenso  dicht  quernadelrissig,  die  Stirn  breit 
dreieckig  abgeflacht.  Das  Halssehild  ist  dicht  quernadelrissig,  nur  an 
den'  Seiten  sind  diese  Nadelrisse  in  einzelne  Punkte  aufgelost  und  an 
dem  Hinterrand  steht  beiderseits  ein  langlicher  dreieckiger  ganz  glatter, 
kupfrig  gliinzender  Fleck,  der  sich  von  dem  matt  seidenartigen  Teil  des 
Thorax  scharf  abhebt ;  nur  am  Seitenrand  und  bei  den  Vorderecken 
stehen  einzelne  spiirliche  graugelbe  kurze  Hiirchen.  Schildchen  ziemlich 
dicht  punktiert  mit  glatter  Mitte.  Fliigeldecken  mit  stark  vorspring- 
enden  Schultem,  abgeflacht  oben,  mit  regelraiissigen  seichten "  Furchen 
und  Punktreihen  darin,  innen  neben  der  Schulter  und  hinter  dem 
Schildchen  leicht  eingedriickt.  Afterdecke  hochgewolbt,  mit  Hufeisen- 
punkten,  die  vielfach  zu  bogigen  Strichen  zusammenfliessen,  mit  zwei 
geschwungenen  langen  Makeln  von  gelben  Schuppenhaaren.  Bauch- 
ringe mit  doppelten  Querreihen  von  gelben  Schuppenhaaren,  die  vordere 
Reihe  spiirlich  und  seitlich  verkiirzt,  die  hintere  dichter  und  an  den 
Seiten  zu  kleinen  Makeln  verbreiteii;.  Brust  in  der  Mitte  kahl,  an  den 
Seiten  spiirlich  mit  Schuppenhaaren  bekleidet,  ebenso  die  Beine  ziemlich 
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spiiiiich  beliaan.  I  liiili'ihiust  vorii  broil  zwisclieii  ck'ii  Miltclhiiriun ; 
darauf  setzt  sicli  ein  iiarli  liintcn  lialbkreisfonniger  Foilsatz  der  ^Tittel- 
briist,  der  von  dcr  Soite  gesubeii,  als  I'cine  knrzc  Spitze  schief  iiacli  unltMi 
vorspringt.  lliiiterbeine  selir  kriiftig,  Mittel-  iind  Vordcrl)oine  schwach, 
A'ordorschiciU'n  zwcizalniig  die  Tarsen  kurz  mid  (liinii.  die  grossere 
Khiue  voni  beim   $   kanm  verdiekt. 

POPILLIA  Serville. 
Popillia  mcgregori  sp.  uov. 

P.  conopyga  Ohs.  pj'oximc  affinis.  Supra  cum  tibiis  tarsisque  viridi- 
fviiea,  nitida,  subtus  cum  pygidio,  femoribus  ct  antcnnis  rufo-testacea, 
deplanata,  pygidio  pamm  descendente  fortiter  acuminato  lateribus  sparsim 
flavo-liirsnto^  baud  fasciculato. 

S   Long.  9.5,  lat.  5.5  mm. 

Luzon",  Province  of  Benguet,  ]'auai,  P.  I.  (R.  C.  McGregor,  collector). 

Eine  kleine,  auffallend  stark  abgefiachte  Form.  Die  Oberseite,  die 
Schienen  und  Tarsen  sind  glanzend  erzgriin,  die  Afterdecke,  Unterseite, 
Schenkel  und  Fiihler  rotgelb.  Das  Kopfschild  ist  trapezformig,  vorn 
gerade  abgestuzt  und  liier  so  breit  wie  lang,  der  Band  schwach  aufgebogen ; 
die  Stirnnaht  gerade,  leicht  erhaben,  der  ganze  Kopf  grob  runzelig 
punktiert.  Das  Halsschild  ist  von  der  Basis  nach  vorn  stark  verschma- 
lert,  die  Seiten  vor  der  Mitte  winkelig  geliogen,  von  diesen  Winkel 
nach  vorn  stark  convergierend,  die  Yorderwinkel  kraftig  vorspringend, 
von  dem  Winkel  nach  hinten  und  nach  innen  geschwungen,  die  Hinter- 
winkel  scharf  vorspringend,  die  Mitte  mit  kraftiger  Liingsfurche  und 
schwachen  schiefen  Eindriicken  von  der  Mitte  nach  den  Vorderwinkeln, 
die  Oberflilche  mit  tiefen  Punkten  bedeckt,  die  vielfach  zu  kurzen 
Furchen  zusammentliessen.  Schildchen  relativ  gross,  zerstreut  massig 
stark  punktiert.  Fliigeldecken  stark  abgefiacht,  in  der  Mitte  verbreitert, 
wesentlich  breiter  als  das  Halsschild,  mit  -^^orspringenden  Schultern-  und 
Spitzenbuckeln,  die  Naht  verkiirzt,  regelmiissig  und  tief  gefurcht;  Rippen 
und  Interstitien  gewolbt,  im  ersten  und  zweitem  je  zwei  secundare 
Rippen;  im  dritten,  (zwischen  Schulter  und  Spitzenbuckel)  nur  eine, 
an  den  Seiten  die  Sculptur  undeutlich.  Afterdecke  nur  wenig  nach 
rmten  gesenkt,  scharf  zugespitzt,  leicht  quernadelrissig  und  mit  Ausnahme 
der  Mitte  iiberall  mit  kurzen  graugelben  Hiirchen  bekleidet.  Bauchringe 
und  Brust  dicht  graugelb,  behaart,  der  Mesosternalfortsatz  hoch,  massig 
vorspringend.  A^orderschienen  mit  kraftigem  Seitenzahn,  die  grossere 
Klaue  an  alien  Fiissen  stark  verlangert  und  verdiekt,  vorn  und  in  djer 
Mitte  nur  ganz  schwach  eingeschnitten. 

Popillia  scalpta  Newaii. 

Herr.  CI.  J.  Arrow  vom  British  Museum  hat  in  den  Trans.  Ent.  Soc. 
London,  (1899)  p.  272  die  Pop.  ce.mula  Newm.  wie  audi  die  Pop.  picticol- 
lis  Kraatz  als  Synonyme  zur  oben  genannten  Art  gestellt.     Da  die  Pop. 
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picticollis  Kraatz  imd  die  rop.  antitla  Ncwni.  iin  Siime  \on  Kiaalz  in 
(lessen  SamniJung  fraglos  zwei  verschiedene  Arten  sind,  so  schickte  ich 
nieine  Stiioke,  nadideiii  idi  sie  niit  denen  in  der  Kraat'sclicn  Saiiindung 
sorgt'iiltig  verglichen,  an  Herrn  Arrow  mil  dor  Bitte,  sie  niit  der  Newman' 
sclien  Type  noelimals  zii  vergleiclien  was  er  in  gewohnter  liebenswiir 
digster  \\'eise  umgelieiid  erlcdigte.  Hierbei  ergah  sicli,  dass  die  />i'c7iVo///.s 
Krlz.  sieher  synonym  zur  sailpta  Newman,  die  (vninla  Xewman  im  Sinne 
von  Kraatz  aber  eine  nene  Art  ist.     Es  liegen  mir  von  diescr  Form  zwei 

S   nnd  vier   9    vor,  die  sicli  von  den  niir  vorliegenden  I'iinf    S    und  \ier 

9   der  scaJpfa  in  folgenden  Punkten  unterselieiden  : 

Popillia  oculata  sp.  nov. 

Magnitudine  et  statura  P.  sealptai  Xewm. ;  tola  nigra,  nitida,  differt 
thorace  politissimo,  sub  lente  vix  perspicue  punctulato  et  margine  sparsim 
albido-squamoso,  macula  elytrorum  tlavidu  post,<cutellari  semper  circulari, 
parva. 

Long.  9.5-11,  lat.  5.5-G  mm. 

Luzon"  (C.  Semper,  J.  Whitehead,  collectors). 

Kopfscbild  und  Kopf  sind  seichter  und  zerstreuter  punkiiert,  als  bei 
der  scalpta  Newm.  Das  Halsschild  ist  in  seiner  niittleren  und  hinteren 
Partie  glJinzend  poliert,  punktfrei,  vorn  ist  es  fein  punktiert,  die  Punkte 
uacli  den  Yorderecken  liin  kraftiger  und  dichter  werdend;  die  Schup- 
penhaare  sind  im  Allgemeinen  etwas  mehr  gelblich  als  bei  der  scalpta, 
am  Seitenrand  ganz  sparlich,  beim  9  vielfaeb  fehlend,  am  llintenand 
nur  vom  Hinterwinkel  bis  balbwegs  zum  Schildchen  reicbend,  immer 
starker  als  an  den  Seiten,  am  Vorderrand  nur  einige  wenige  (vier  bis  fiinf ) 
Borsteu,  neben  den  Vowlerecken ;  das  Seitengriibcben  meist  sehr  gross. 
Scbildchen  gToss,  stets  frei  von  Punlcten  und  Scliuppen.  Fliigeldecken 
schwarz.,  seltener  schwarzbraun,  mit  einer  klejnen  kreisrunden  rotgelben 
Makel  hinter  dem  Schildchen.  Der  Querstreifen  von  Schuppenhaaren 
am  Hinterrand  des  Propygidiums  und  die  4  Makeln  auf  dem  Pygidium 
diinn  und  sparlich,  die  Schuppenhaare  im  einzelnen  audi  feiner  als  bei 
der  scalpta.  Die  Parameren  des  Forceps  sind  symmetrisch,  bei  der 
scalpta  nach  der  Spitze  bin  gleiehmassig  verschnuilert,  bei  der  oculata 
mit  zwei  kraftigen  Zahnen,  die  rechtwinklig  zur  Langsachse  des  Organes 
an  der  Spitze  seitlicb  vorspringcn. 

Popillia  cetrata  Xewni.  ist  von  den  l)eiden  vorhergebenden  Arten  leidit 
zu  unterscheiden  durch  ihre  erzgriine  Grundt'arbe  und  das  beschuppte 
Scutellum.  Die  Art  scheint  in  der  Farbung  zieralich  variabel  zu  sein; 
von  den  drei  mir  vorliegenden  9 — den  $  kenne  ieh  nodi  nidit — hat  das 
eine  hellgelbe  Fliigeldecken  mit  leichtem  griinem  Erzsdiiller  und  ganz 
schmalem  griinem  Saum  an  Scliulter  und  Seitenrand,  das  zweite  dun- 
kelerzgriine  Fliigeldecken  mit  eineni  unbestimmten  grossen  rotgelben 
Langswisch  von  der  Ba.sis  bis  nahe  an  den  TTinterrand,  das  dritte  schwarze, 


'2i)(j  OHAUS. 

erzgriin  schilienide  riiigcklecken.  Die  Seliiippeii  .sijid  bald  melir  gelb 
und  daiin  breit  uiid  diclit,  bald  weisslicli  \ind  danii  etwas  diinner.  Auf 
dem  Halsscliild  ist  die  Mitte  der  Liinge  nach  leiclit  gewolbt,  daiieben 
beiderseits  vom  Vorderwinkel  bis  nalie  an  die  Scliildclienecken  eine 
schiefe  Furclie,  diese  bald  tief,  bald  flach  und  dann  nahe  dem  Anfang 
sclion  verloschend ;  in  dicser  Furche  stelien  ebenso  wie  am  Seitenrand, 
Ilinterrand  und  Yorderrand,  mit  Ausnalime  der  Mitte,  dicht  gedriingte 
Schuppenhaare.  Die  Afterdecke  tragt  vier  kraftige  Schuppenflecke,  die 
zuweilen  in  zwei  Langsstreifcn  vereinigt  sind. 

LISTE  DER  RUTELIDEN  DER  PHILIPPINISCHEN  INSELN. 

I.  ANOMALmi. 

A  NO  MALA  Samuelle. 
Ent.  useful  Compend.    (1819)    1,  191. 
Subgenus  Rhinoplia  Buinicister. 
Handb.   (1844)    IV,  1,  232. 

1.  A.  infans  Obs.  sp.  nov. 

Luzon,  P.  I.  (C  Semper,  collector). 

Subgenus  Heteroplia  Burmeister. 
Handb.    (1844)    IV,  1,  233. 

2.  A.  flavoscutellata  Olis.  sp.  nov. 

Luzon,  Province  of  Cagayan,  Cape  Engafio,  P.  I.  {J.  WhifeJiead,  col- 
lector). •   , 

3.  A.  macrophthalma  Obs.  sp.  nov. 

Luzon,  Province  of  Cagayan,  Aparri,  P.   I.    {R.   C.  McGregor,  col- 
lector). 

Subgenus  Anomala  Samuelle. 

In  species  sec.  Burm.  Handb.  IV,  1,  24G. 

4.  A.  camarinensis  Obs.  sp.  nov. 

Luzon,  Camarines,  P.  L,  10-13  Juni,  1903.      (11.  IlaUier,  collector). 

5.  A.  catenatopunctata  Obs.  sp.  nov. 

Luzon,  Province  of  Alba}'-,  Albay,  P.  I.    (J.   Whitehead,  collector)  ; 
Pi'ovince  of  Bataan,  Lamao,  P.  I.  (H.  Cnzner,  collector). 

6.  A.  despumata  Obs.  sp.  nov. 
Luzon,  Manila,  Dolores,  P.  I. 

7.  A.  exarata  Burm.,  Handb.   (1844)   IV,  1,  260. 

Luzon,  Manila,  P.  I.;  Negeos,  P.  I.,  Marz,  April,  1896  (J.  Whitehead). 
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8.  A.  humeralis  Burni.,  Handb.  (1844)   IV,  1,  202. 

eydouxii  Blanch.  Cat.  Coll.  Ent.   (1850)    1!)2. 

Luzox,  P.  I.  {C.  Semper,  J.  Whilehead)  ;  Manila,  P.  I.  (Schadenberg. 
C.  S.  Banls)  ;  Province  of  liulacan,  Quin<(ua,  P.  I.  {E.  Simon)  ;  Province 
of  Tarlnc,  Pnra,  P.  I.  (.1/.  Fernandez);  Lfa'te,  P.  I.,  Miirz,  April,  1896' 
(J.  Whilehead);  :Mini)uro,  P.  1.  Dezeniher  1894   {Everett);  P.vlawan, 
P.  I.  {C.  Semper). 

9.  A.  leotaudii  Hlanch.,  Cat.  Coll.  Ent.   (1850)    101. 
Luzox,  Manila,  P.  T.  (W.  Schtdtze). 

Var.   fuscoviindis   Olis. 
Luzo.v,  Province  of  Cagavnn.  (ape  i'jigano.  P.  T. 

10.  A.   noctivaga  Ohs.  sp.  nov. 

Bataxks  Islands,  P.  I.  (/.'.  r.  }f,Grri/nr.  collector). 

11.  A.  ovatula  Ohs.  sp.  nov. 

Mindanao,  Camp  Koithley,  P.  I.  (Mrs.  .V.  .9.  Clemens,  collector)  ; 
Leyte,  p.  I.  (J.  Whitehead,  collector)  ;  Palawan,  P.  T.  (C.  M.  Weber, 
collector). 

12.  A.  palawana  Ohs.  sp.  nov. 

Palaavan,  p.  I.  (6'.  Semper,  dedit)  ;  Bacuit,  P.  I.  (C.  -V.  Weber, 
collector). 

i;}.  A.  planata  Cand.,  Col.  Ilefte,  (1869)  V,  42. 

Mindanao,  Camp  Keithley,  P.  I.  (Mrs.  M.  S.  Clemens)  ;  Leyte,  P.  I. 
Aiigii.-^t,  1896  (J.  Whitehead)  ;  Luzon,  Province  of  Bengiiet,  Irisan,  P.  I. 
(R.  C.  McGregor)  ;  Pi'ovince  of  Cagayan,  Lal-loc,  P.  T.  (//.  M.  Curran). 

14.  A.  proctolasia  Olis.  sp.  nov. 

Luzon,  Manila,  P.  L;  Poltllo,  P.  I.  {R.  C.  McGregor,  collector). 

15.  A.  schultzeana  Oiis.  sp.  nov. 

Luzon,  Manila,  P.  1.  (W.  Schultze,  collector). 

16.  A.  semperiana  Olis.  sp.  nov. 
Luzon,  P.  I.  (C.  Semper,  collector). 

17.  A.  sulcatula  Burni.,  Handb.   (1844)   IV,  1,  261. 

Luzon,  P.  I.  (J.  Whitehead)  ;  Manila,  P.  I.  (G.  A.  Baer,C.  S.  Banks, 
Mrs.  H.  Otto,  Schadenberg)  ;  Province  of  Albay,  P.  I.  (/.  Whitehead) ; 
Province  of  Bataan,  Limay,  P.  I.  {R.  J.  Alvarez) ;  Polillo,  P.  I.  {R.  C. 
McGregor) ;  Palawan,  P.  I.  (C.  Semper) ;  Mt.  Capoas,  P.  I.  {C.  M. 
Weber). 
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18.  A.  varicolor  Gyllcnh.,  Selioiili.  Syn.  Ins.  App.  I,  ;},  114. 

Luzon,  V.  I.  (J.  Whitehead)  ;  Manila,  1'.  I.  (II'.  Schiilfze) ;  Mindoro, 
Eio  Baco,  Balete,  P.  I.  (R.  C.  McGregor)  ;  Palawan,  P.  I.  (C.  M. 
Weher). 

19.  A.  vietipennis  Ohs.  sp.  nov. 

Luzon,  Manila,  P.  I.  (P.  G.  Woolley,  collector). 

20.  A.  whitehead!  Ohs.  sp.  nov. 

Luzon,  Province  of  Albay,  P.  1.  (J.  Whitehead,  collector). 

Subgenvis  Aprosterna  Hope. 
Trans.  Ent.  Soc.  London   (1835)    1,  117;  Burm.,  liandb.   (1844)    IV,  1,  281. 

21.  A.  andradei  Heller,  Ent.  Nacli.  (1893)   323. 

Luzon.  Manila,  P.  I. ;  Province  of  Cagayan,  Misiones  Eiver,  P.  I. 

22.  A.  chalybaea  Burm.,  Handb.,   (1844)   IV,  1,  282.— Heller,  Ent.  Nadir.   (  1S93) 

321. 
A.  polita  Blanch.,  Cat.  Coll.  Ent.   (1850)    19G. 
A.  relucens  Har. 

Luzon,  Manila,  P.  I.  (Schadenherg) ;  Province  of  Benguet,  Irisan, 
P.  I.  (R.  C.  McGregor)  ;  Province  of  Bizal,  Montalban  Gorge,  P.  I.  {W. 
Schultze ) . 

23.  A.  corruscans  Chevrol.,  Rev.  Zool.   (1841)    222.— Burm..  Handb.    (1844)    IV, 

1,  282.— Heller,  Ent.  Nachr.    (1893)    321. 

Luzon,  P.  I.  (C.  Semper,  5-6000  feet;  J.  Whitehead)  ;  Manila,  P.  L 
(Schadenherg)  ;  Province  of  Benguet,  Baguio,  P.  I.  (R.  C.  McGregor) ; 
Province  of  Abra,  Bangued,  P.  I.  (C.  S.  Banls). 

24.  A.  heteroglypha  Ohs.  sp.  nov. 

Luzon.  P.  i. 

Subgenus  Spilota  Burmeister. 

Handb.    (1844)   IV,  1,  266. 

25.  A.  picturata  Cand.,  Col.  Hefte   (1869)   5,  V,  42. 

N.  Luzon,  P.  I.  (C  Semper;  J.  Whitehead)  ;  S.  Luzon,  P.  I. 
{Donchier) ;  Catanduanes  Islands,  P.  I.  {J.  Whitehead)  ;  Mindoeo, 
Balete,  Eio  Baco,  P.  I.  {R.  C.  McGregor)  ;  Negros  Occidental,  Siya- 
Siya,  Mt.  Canlaon,  P.  I.  (C.  S.  Banl:s). 

Subgenus  Euchlora  MacLeay. 

Hor.  Ent.   (1819)   I,  148.— Burm.,  Handb.    (1844)   IV,  1,  274. 

26.  A.  anoguttata  Burm.,  Handb.    (1844)    IV,   1,  280. 

N.  Luzon,  P.  I.  (J.  Whitehead)  ;  Manila,  P.  I.,  (Schadenherg;  M. 
Herzog)  ;  Luzon,  Province  of  Albay,  Albay,  P.  I.  (  J.  Whitehead)  ; 
Camarines,  P.  L,  10-13  Juni,  1903  (H.  Hallier)  ;  Province  of  Zambales, 
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P.  I.,  Mai,  l.s.SO  (C.  Semper)  ;  Mindoro,  V.  I.,  Xoveiul)er,  ISDo,  Januar, 
189fi  (J.  Whitehead). 

27.  A.  atrocyanea  Bunn.,  Jlaiidb.   (1844)   IV,  1,  277. 

Luzon,  Manila,  P.  I.;  Sibuyan,  P.  I.  (li.  C.  McGregor). 

28.  A.  baeri  Olis.  sp.  iiov. 

N.  and  S.  Luzox,  Manila,  P.  I.  {G.  A.  Baer,  collector)  ;  Province  of 
Albay,  P.  1.;  Negros,  P.  I.,  Samar,  P.  I.,  Juni,  Juli,  189G  (J.  ^Vhite- 
liead,  collector)  ;  Mindanao,  Camp  Keithley,  P.  I.  {Mrs.  M.  S.  Clemens, 
collector)  ;  Palawan,  Bacuit,  P.  T.  (('.  il/.  Weber,  collector). 

29.  A.  chalcoptera  Bunii..  Haiidl..    (1S44)    IV,   1.  281. 
^[iNDANAO,  P.  I. 

30.  A.  chloropyga  Burni.,  Iliuidh.  (1844)   IV,  1,  281. 

X.  and  S.  Luzon;  Manila.  V.  I.  {Schndenher(i)  :  Province  of  Albay, 
P.  L  {J.  Whitehead). 

31.  A.  dasypyga  P.mm..  Ilundl..    (1844)    IV,  1.  280. 

Luzon,  P.  L 

32.  A.  encausta  fand..  Col.   Heft.   (1860)    V,  42. 
Luzon,  Manila,  P.  L;  Mindanao,  P.  I. 

33.  A.  inconsueta  Ohs.  sp.  nov. 

Negeos,  p.  I.  Marz,  April,  1896  (J.  Whitehead,  collector)  ;  Luzon, 
Province  of  Benguet,  P.  L  {R.  C.  McGregor,  collector). 

34.  A.  nitidissima  Blancli.,  Cat.  Coll.  Ent.   (1850)    1U4. 

Luzon,  Province  of  Albay,  P.  I.  (J.  Whitehead)  ;  Negros  Occidental, 
Bago,  Louisiana,  P.  I.  (R.  M.  Araneta.) 

35.  A.  obesa  Caiid.,  Col.  Ilefte,   Msr,!!)  V.  41. 
Luzon.  Manila,  P.  J. 

36.  A.  praematura  Ohs.  sp.  nov. 

Luzon,  P.  L,  5-6000  feet;  Albay,  P.  I.,  Marz,  April,  1896.  {J. 
Whitehead,  collector)  ;  Xegros  Occidental,  Maihnn,  P.  L  (  C.  S.  Banks, 
collector). 

37.  A.  prasina  Burni.,  Hand.  (1844)   IV,  1,  277. 

Luzon,  Province  of  Albay,  Albay,  P.  L;  Mindoro,  P.  I.,  November, 
1895,  Januar,  1896   (./.  Whitehead). 

38.  A.  smaragdina  Escliseh.,  Entoniogr.,    (1822)    18;   Bunn.,  Ilandb.    (1844)    IV, 

1,  276. 

Luzon,  Manila,  P.  I.;  ('.\tanduanes  Islands,  P.  L  {J.  Whitehead). 

98666 4 
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Ml  MELA  Kirby. 

Trans.  Linn.  Soc.   (1825)   XIV,  101.— Burm.,  Handb.   (1844)   IV,  1,  285. 

30.   M.    blumei   Hope,  Tniiis.    Ent.    Snc.    London    (1835)    I.    110;    Burni..    Handh. 
(1844)   IV,  I,  289. 

PiiiLipriNE  Islands. 

40.  M.  maculicollis  Olis.,  Deutsche  Ent.  Zeitschr.   (190S)   036. 

Luzon,  Province  of  Alba^y,  Albay,  P.  I.  (J.  WliUehead)  ;  Sibay.  P.  I. 
(7).  C.  Worcrdcr). 

41.  M.  palawana  Olis.  sp.  nov. 

Palawan,  Bacuit,  Mt.  Capoas,  P.  T.  (C.  M.  Weber,  collector). 

MA  LA  I A  Heller. 
Deutsche  Ent.  Zeitschr.   (1891)   298. 

42.  M.  thoracica  Ohs.  sp.  nov. 

N.  Luzon,  P.  I.  (J.  Whitehead,  collector). 

PS  EU  DO  MALA  I A  Kraatz. 
Deutsche  Ent.  Zeitschr.    (1892)   296. 

43.  P.  flavopilosa  Ohs.  Deutsche  Ent.  Zeitschr.   (1905)   91. 
Negros,  p.  L,  Marz,  April,  1896  {J.  Whitehead). 

44.  p.  pilifera  Burm.,  Handb.   (1844)  IV,  1,  309. 

Luzon,  P.  I.,  5-6000  feet  (C.  Semper)  ;  Province  of  Cagayan,  Cape 
Engaiio,  P.  I.;  Province  of  Albay,  Albay,  P.  I.  (J.  Whitehead)  ;  Province 
of  Bengnet,  Irisan,  P.  I. ;  (R.  C.  McGregor)  ;  Mindanao.  P.  L 

45.  P.  semper!  Kraatz,  Deutsche  Ent.  Zeitschr.   (1892)    178. 

Luzon,  P.  I.  (C.  Semper)  ;  Negkos,  P.  I.,  Miirz,  April,  1896;  Leyte, 
P.  I.;  Samae,  p.  L,  Jnli,  1896  {J.  Whitehead). 

46.  P.  tagala  Heller,  Deutsche  Ent.  Zeitschr.   (1891)  305. 

Luzon,  P.  I.  (C.  Semper;  G.  A.  Baer)  ;  N.  Luzon,  V.  I.,  5-6000  feet 
[J.  Whitehead) ;  Province  of  Benguet,  Irisan  Eiver,  P.  I.  (E.  C.  Mc- 
Gregor)  \  Mindanao,  Agnsan  Eiver,  P.  I.   (.4.  Celcstino). 

POP  ILL  I A  Serville. 

Encycl.  Nethod.    (1825)   X,  367.— Kraatz,  Deutsche  Ent.  Zeitschr.    (1892)    283. 

47.  P.  conopyga  Ohs.,  Deutsche  Ent.  Zeitschr.  (1905)   92. 
Luzon,  Province  of  La  Laguna,  P.  I. ;  Manila.  P.  I. 

48.  P.  cetrata  Newm.,  The  Entom.   (1841)   I,  223. 

N.  Luzon,  P.  I.  (C.  Semper)  ;  Province  of  Benguet,  Irisan  Eiver,  P.  I. 
{R.  C.  McGregor)  ;  Negros  Occidental,  Bago,  Mailnm.  P.  I.  (C.  S. 
Banks). 
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49.  P.  depressa  Kraatz.,  Deutsche  Ent.  Zeitsclir.   (1892)   287. 

N.  Luzon,  P.  I.  (C.  Semper)  :  Province  of  Benguet,  Irisan  River, 
Ba^iio,  P.  T.  (/?.  r.  }frGregor). 

50.  P.  depressiuscula  Kraatz.,  Deutsche  Ent.  Zeitsclir.   (1892)   286. 

Luzon,  P.  L  {C.  Srni})er:  J.  Whitehead)  ;  Manila.  1*.  1.  {Scha- 
denherg). 

51.  P.  mcgregori  Ohs.  sp.  nov. 

Luzon.  Province  of  Benguet,  Pauai,  P.  L  {K.  C.  McGregor,  collector). 

52.  P.  mutans  Newiii..  Trans.  Ent.  Soc.  London   (1841)   III,  39. 

Var.  relucens  Bhincli..  Cat.  ("oil.  Knt.    (lSr)0)    199. 

Luzon,  Manila,  P.  1. 

53.  P.  oculata  Ohs.  sp.  nov. 

X.  Lt'zoN,  P.  I.  {C.  Semper;  ,1 .  ]Vhite)iead,  collectors). 

54.  P.  scalpta  Newni.     The  Entom.   (1841)   222. — Arrow,  Trans.  Ent.  Soc.  Ix)ndon 

(1899)   274. 

P.  aemula  Newm.,  1.  c.  222. 

P.  pictalis  Kraatz,  Deutsciie  Ent.  Zeitschr.  (1892)  284. 

N.  Luzon,  P.  L  (C.  Semper;  J.  Whitehead) . 

55.  P.  variabilis  Kraatz,  Deutsche  Ent.  Zeitschr.    (1892)   283. 

Luzon,  P.  L  {C.  Semper)  ;  Province  of  Cagayan,  Cape  Engano,  P.  L 
{J.  Whitehead)  ;  Province  of  Benguet,  Irisan  River,  Cabayan,  P.  L 
(R.  C.  McGregor) . 

TT.  RUTELINI  GENUINI. 

PAR  ASTASIA  Wostwood. 

Ann.  Nat.  Hist.  (1841)  VIII.  204.— Ohaus,  Monographie;  Deutsche  Ent. 
Zeitschr.      (1900)    225-266. 

56.  P.  canaliculata  Westw.,  Ann.  Nat.  Hist.   (1841)   VIll,  204  u.  .304   9. 

$   bipunctata  Wcstw.,  1.  c.  p.  304. 

$   rubrotessellata  Blanch.,  Cat.  Coll.  Ent.   (1850)   217. 

Luzon,  P.  I.  (C.  Semper;  J.  Whitehead)  ;  Manila.  P.  I.  {T.  Roeseler)  : 
Samar,  p.  I.,  Juni,  Juli,  1896  (J.  Whitehead). 

57.  P.  confluens  Westw.,  Ann.  Nat.  Hist.   (1841)   VIII,  304   $. 

$  rvgosicoUis  Blanch..  Cat.  Coll.  Ent.   (1850)   217. 

$  degenarata  Sncll.  v.  Vollenh.,  Tijdschr.  v.  Ent.  Nederl.  (1864)  VII,  147. 

$  pileus  Snell.  v.  Vollenh.,  1.  c.  p.  147  t.  IX,  f.  3. 

Luzon,  P.  I.  (C.  Seynper)  ;  Mindanao,  Camp  Keithley,  P.  L  (Mrs. 
M.  S.  Clemens)  ;  Sibuyan  Island,  P.  I.  (/?.  C.  McGregor). 

58.  P.  discolor  We.stw.,  Ann.  Nat.  Hist.   (1841)   VITI,  304. 
Luzon,  P.  I.  (C.  Semper). 
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59.  P.  indica  Olis.,  Stettin.  Ent.  Zeit.   (1898)    9;  Deutsche  Ent.  Zeitschr.    (1900) 

257. 

Philippine  Islands. 

60.  P.  nigriceps  Westw.,  Ann.  Nat.  Hist.  (1841)  VIII,  304. 

Negros,  p.  I.,  I^Iiirz,  April,  1896   (J.  Whitehead)  ;  Philippine  Is- 
lands  (C.  Semper). 

61.  P.  nigroscutellata  Ohs.,  Deutsche  Ent.  Zeitschr.   (1901)    125. 

Luzon,  Province  of  Cagayan,  Cape  Engano,  P.  I.  (J.  Whitehead) . 

62.  P.  nonfrledi  Ohs.,  Stettin.  Ent.  Zeit.  (1898)    10. 
Palawan,  P.  1.   {W.  SchuUze). 

63.  P.  westwoodi  Waterh.  ex  Westw.,  Ann.  Nat.  Hist.   (1841)  VIII,  304. 

MiNDORO,  Balete,  Baco  Kiver,  P.  I.   {B.  C.  McGregor)  ;  Mindanao, 
Zamboanga,  Port  Banga,  P.  I.  (W.  I.  Hutchinson). 

LUTERA.  Westwood. 
Trans.  Ent.  Soc.  London   (1875)   236. 

64.  L.  nigromaculata  Ohs.,  Deutsche  Ent.  Zeitschr.   (1900)  261;  1.  c.   (1905)   97. 
Luzon,  Province  of  Camarines,  P.  I. 

in.  ADORETINI. 

ADORETUS  Castelnau. 
Hist.  Nat.    (1840)    II,   142. 

65.  A.  luridus  Blanch.,  Cat.  Coll.  Ent.   (1850)   234. 

Luzon,  P.  I.  {C.  Semper;  0.  Warburg)  ;  Manila,  P.  I.  (C  S.  Banks; 
W.Schultzn). 

66.  A.  philippihicus  Pic,  Le  Naturaliste  (1905)    131. 

Luzon,  P.  I.  (C.  Semper;  J.  Whitehead);  Manila,  P.  I.;  Romblon, 
P.  I.  {B.  0.  McGregor). 

67.  A.  ranunculus  Burm.,  Handb.  (1844)   IV,  1,  474. 

Luzon,  P.   I.    (C.  Semper;  J.   Whitehead);   Manila,   P.- I.    (C.    S. 
Banks;  W.  SchuUze). 

68.  A.  umbrosus  Fabr.,  Ent.  Syst.   (1892)   I,  2,  169.— Burm.,  Handb.,   (1855)   IV, 

2,  532.     Blanch.,  in  Hombron  et  Jacquinot,  Voy.  Pol.  Sud.    (1853)    IV,  109. 

A.  mutabilis  Blanch.,  1.  c.  Atlas  pi.  8,  fig.  7. 

Philippine  Islands. 


FISHES  OF  BORNFO,  WITH  DESCRIPTIONS  OF  FOUR 
NEW  SPECIES. 


By  Alvin  Seale. 

(From   the  Section   of  Fishcriesi,  Biologiral   Lntjorafory,   Bui  can   of  Science, 

Manila,  P.  I.) 


The  following  colU'ctioii  of  fishes  was  secured  hy  me  at  Saudakan, 
British  Xortli  Borneo,  Fel)riiary  10  to  14,  1908.  Of  the  one  hundred 
and  seventeen  species,  ninety-one  were  common  to  Borneo  and  the  Phil- 
ippines. Twenty-six  only  were  recorded  from  Borneo  and  not  from  the 
Philippines.  The  method  of  measurement  is  the  same  as  that  used  hy 
iTordan  and  EveiTnann.^  The  color  markings  recorded  are  all  from 
specimens  which  have  heen  two  years  in  alcohol. 

Family  CAECHARIID/E.     Sharks. 

Charcharias  borneensis  Sealo,  sp.  nov.     Plate  I. 

Head  4;  depth  5.1;  eye  0.50  in  head;  snout  hut  slightly  less  than 
interorbital ;  middle  of  eye  exactly  midway  between  tip  of  snout  and 
second  gill  arch;  no  spicules;  nostrils  considerably  nearer  mouth  than 
to  tip  of  snout;  length  of  under  jaw  1.60  in  snout;  wndth  of  mouth  at 
angle  1.25  in  snout;  five  gill  arches,  the  posterior  ones  above  base  of 
pectorals.  Teeth  all  oblique  in  two  row^s  at  least  ||  on  eax;h  side;  all 
with  swollen  bases;  those  of  the  upper  jaw  have  one  large  sharp  point 
and  three  smaller  points  on  the  inner  side,  the  longest  about  one-third 
the  size  of  the  large  point;  these  gi-aduate  in  size,  both  the  large  and 
small  points  are  denticulate.  Each  tooth  of  the  under  jaw  consists  of 
a  single,  smooth,  sharp  point  on  a  swollen  base.  I  was  unable  to  detect 
any  denticulations  on  the  lower  teeth.     (See  Plate  I,  figs.  3  and  4). 

The  origin  of  the  ventral  is  located  posteriorly  to  the  pectorals  by  a 
distance  one-third  greater  than  the  eye,  the  fin  being  midway  between  the 
tip  of  snout  and  the  middle  of  the  base  of  the  second  dorsal;  height  of 
dorsal  1.50  in  head,  its  base  1.75  in  its  height;  origin  of  second  dorsal 
midway  between  tip  of  caudal  and  fourth  gill  opening;  height  of  second 

'  null.  U.  S.  Nat.  Mvs.  (1896),  47,  pt.  1,  ix. 

26.3 
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elorsal  about  ('(iiial  to  its  h.ise:  caiulal  with  two  notches,  its  Iciin'th  oiie- 
tliird  greater  than  head;  a  distiiU't.  pit  at  base  ol'  faiuhil  hoth  ahovc  and 
below;  origin  of  anal  midway  between  origin  of  ventrals  and  origin  of 
caudal,  being  directly  below  the  second  dorsal;  origin  of  ventrals  midway 
between  under  part  of  caudal  and  anterior  gill  opening;  length  of  outer 
margin  of  pectorals  1.10  in  head,  the  inner  margin  "3. 60  in  outer,  the 
posterior  margin  concave. 

Color  ii.  alcohol  uniform  pale  drab  above,  yellow  below;  fins  unifoi'ni 
with  coloring  of  body,  except  the  second  dorsal  which  has  its  upper 
two-thirds  black. 

This  species  in  appearance  resembles  C.  (lu.ssuiaicri  (Val.),  but  the 
location  of  the  fins  and.  the  form  of  the  teeth  are  different.  This  is  also 
true  of  C.  acutuii  (Eiippell)  which  it  also  resembles. 

Type,  No.  2720  in  the  collection  of  the  Bureau  of  Science,  from 
Sandakan,  Borneo.     Length,  372  millimeters. 

Family  DASYATIDiE.     Sting  Kays. 

Dasyatis   kuhli    (Miiller  and  Henle). 

Color  blown  above,  with  large  round  blue  spots;  belly  yellowish-white. 
No.  2503 ;  disk  140  millimeters  in  diameter. 

A  common  sting  ray  of  Borneo,  used  as  food;  also  found  in  the  l^hilip- 
pines. 

Family  CLUPEID.^.     Herrings. 

Ilisha  xanthoptera   BleeUer. 

Head  4.25,  measured  to  tip  of  upper  jaw;  eye  3.75;  adipose  eyelid  well 
developed;  snout  3.35;  depth  3.85;  scutes  strong,  7  on  gular  region  and 
27  on  belly,  a  total  of  34;  dorsal  17;  anal  49;  villiform  teeth  on  palatines 
and  minute  teeth  in  each  ja^v;  none  on  vomer.  Origin  of  anal  below 
posterior  rays  of  dorsal. 

Color  silver  bluish  from  above ;  a  dusky  blotch  on  upper  anterior  part 
of  opercle,  and  another  posterior  to  upper  portion  of  opercle;  tip  of  jaws 
dusky.     No.  2713 ;  length,  370  millimeters. 

A  food-fish  of  Borneo,  not  recorded  from  the  Philippines. 

Family  SYNODONTID.F].     Lizard-fishes. 

Saurida  tumbil    (Bleel^er). 

This  specimen  agrees  with  Bleeker's  -  description  and  figure.  It  is 
common  in  Borneo  and  used  as  food.  It  has  not  been  recorded  from  the 
Philippines.     No.  2587;  length,  195  millimeters. 

^  Atlas  Ichthyologique   (1860-1872),  6,  155,  pi.  277,  fig.  4. 
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Family  Mlli/EXESOCID^E.     Kols. 
Muraenesox  cinereus   (  FoiskAl) . 

('(tlor  (Irah-liiiiwii  aliove.  palor  below.  'Vhc  lateral  line  very  ilistiuct; 
(ins  yellowish,  the  tips  of  dorsal  and  anal  hlaek,  these  fins  becoming 
entirely  dusky  near  and  at  end  of  caudal.  Snout  long;  teeth  large,  the 
vomerine  teeth  with  cusps  on  each  side.  Nos.  2498,  2500;  length  490  to 
•')■")()  millimeters. 

.\  fi^h  of  considerable  food  iiiipoi  laii.r  in  iioi-neo;  also  recorded  from 
the  Philippines. 

Family  ('YFK'IMD.F.     Minnows. 

Barbus  elongatus  Scale,  .sp.  nov.     Plate  If,  tig.  1. 

Head  1:  depth  .'3.1:  dorsal  12;  anal  <S  ;  scales  o-'i')  (to  end  of  caudal 
vertel)ra)— i  ;  the  lateral  line  curves  down  to  a  little  l)elow  the  median 
line  of  sides,  then  up  to  middle  of  hasc  of  caudal;  eye  3.75  in  head; 
snout  4;  interorbital  2.70;  maxillary  scarcely  reaching  to  anterior  margin 
of  eye;  two  maxillary  harbules  on  each  side,  the  longest  2  in  head; 
pectorals  about  equal  to  head;  ventrals  1.15  in  head.  Xo  teeth  except 
pharyngeals  which  are  4-3-2.  the  lai-L^'r  ones  slightly  hooked  and  each 
with  a  small  shouldei". 

Body,  oblong,  compressed,  the  outline  between  origin  of  dorsal  and 
tip  of  snout  somewhat  gibbous  and  with  a  concave  area  above  the  eye; 
caudal  peduncle  rather  long  and  slim,  its  depth  being  1.75  in  its  length; 
origin  of  dorsal  midway  between  tip  of  snout  and  end  of  caudal  vertebra, 
the  second  large  ray  enlarged  and  serrated  on  its  upper  two-thirds ;  the 
enlarged,  hard  portion  equal  to  distance  from  middle  of  eye  to  end  of 
opercles;  origin  of  anal  much  nearer  origin  of  ventrals  th\in  the  end  of 
caudal  verteljra,  longest  anal  ray  1.70  in  head;  origin  of  ventrals  midway 
between  origin  of  anal  and  posterior  margin  of  opercles;  caudal  deeply 
emarginate,  its  length  greater  than  head.  Gill  openings  restricted, 
ending  on  a  line  with  angle  of  ])reopercle.  Oil!  rakers  small,  rather 
sharp  pointed,  about  9  on  lower  arch. 

Body  entirely  covered  with  large  smooth  seales  which  have  4  to  8 
striate  lines;  tubes  of  lateral  line  unbranched :  ventral  with  axillaiT 
scale;  scaly  sheatlis  to  dorsal  and  anal ;  head  entirely  naked. 

Color  silvery  with  a  slight  shade  of  yellowish;  four  round  black  spots 
on  middle  line  of  sides,  one  at  base  of  caudal,  one  at  origin  of  lateral 
line,  two  on  the  lateral  line  near  the  middle.  A  black  spot  at  origin  of 
anal.     Tipper  rays  of  dorsal,  anal,  and  caudal,  dusky. 

This  species  is  nearly  related  to  Barbus  ivis  Scale  from  Balabac  Island, 
from  which  it  is  easily  distinguished  by  its  more  elongated  form,  long 
caudal  peduncle,  the  more  anterior  location  of  the  anal,  and  the  less 
distance  between  the  anal  and  ventrals.     This  species  also  has  a  larger  eye. 
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Type,  i\(>.  25GG  in  the  eolleetion  of  the  Bureau  of  Science,  from 
Sandakan,  Borneo.     Lengtli  80  niillimetei-s. 

Family  SILURlDzK.     Catfislies. 

Arius  sagor  Hamilton. 

Hexanemaiichthys  sundaicus  Bleeker,  Atlas  Ic-lith.  (18G2),  2,  2(j,  pi.  (i2. 

Bleeker  ^  gives  an  excellent  figure  of  this  species;  It  is  easily 
recognized  by  the  banded  appearance  of  the  npper  half  of  the  body. 
These  bands  extend  down  to,  or  slightly  below,  the  single  lateral  line 
and  are  evident  even  in  specimens  which  have  been  long  in  alcohol. 
The  young  do  not  shovs^  the  banded  markings. 

There  are  four  patches  of  teeth  on  the  palatine,  separated  by  inter- 
spaces. The  bony  shield  at  base  of  dorsal  spine  is  separated  from  the 
head  shield.  No.  2497;  length,  370  millimeters:  Nos.  3437,  2463  and 
3518:  length,  115  to  135  millimeters,  young. 

The  species  is  regarded  as  an  excellent  food-fish  and  is  common  in 
the  market  of  Sandakan.     It  has  not  been  reported  from  the  Philippines. 

Tachysurus  venosus  (Cuvier  and  Valenciennes). 

Arius  venosus  Bleeker,  Atlas  Ichth.   (1862),  2,  33,  pi.  54,  fig.  1. 

Grayish  with  a  silvery  wash;  the  fins  have  a  slightly  darker  shade; 
under  parts  white.     Nos.  2514  and  2625;  length,  135  to  170  millimeters. 

Characterized  by  an  almost  smooth  head.  Two  triangular  shaped 
areas  of  villiform  teeth  on  the  palate.  A  common  food  fish  of  Borneo. 
This  species  is  recorded  by  Cuvier  and  Vallenciennes  from  Manila. 

Arius  argyropleuron   (Kuhl  and  Van  Hasselt). 

Grayish  with  a  yellowish  wash;  yellowish  white  below.  No.  2683; 
length,  145  millimeters. 

Characterized  by  the  ovate  maxillary  patch  of  granular  teeth,  the 
elongate  snout,  and  the  dusky,  adipose  fin.  A  food  fish  of  Borneo,  not 
reported  from  the  Philippines. 

Family  PLOTOSID^.     Sea  Catfishes. 
Plotus  anguillaris  (Bloch.). 

Color  drab-gray;  three  longitudinal  white  stripes  on  each  side  from 
tip  of  head  to  tip  of  tail;  fins  all  washed  with  slate-gray,  darker  at 
extremities;  chin,  belly,  and  throat  yellowish  cream.  Nos.  3683,  2446, 
2677,  2655;  length,  160  to  195  millimeters. 

This  species  is  regarded  as  a  good  fish,  but  owing  to  the  stinging 
wounds  inflicted  by  its  spines  and  because  of  its  small  size,  it  is  not 
often  seen  in  the  market.     It  is  also  common  throughout  the  Philippines. 

"Atl.  Ichth.  (1862),  2,' pi.  XIV. 
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Family  BELONID.E.     Needlefishes. 
Tylosurus  strongylurus   (Kiilil  iind  Van  ITasselt). 

Head  ".i.GO ;  eve  ;{  in  postocular  portion  of  lioad ;  origin  of  ventrals 
midway  between  oriirin  of  pectorals  and  middle  of  base  of  anal.  Xos. 
2538  and  2090;  length,  2:)0  millimeters. 

This  species  is  easily  distinguislied  by  Ihc  loiind  l)huk  spot  on  llie 
base  of  the  rays  of  eaudal. 

A  food-lish  of  Borneo;  also  rec-onb-d  from  the  I'liilippincs. 

Tylosurus  anulatus   (Cuv.  ami  ^'al.). 

Head  3;  eye  2  in  ])Ostorbital  portion  of  head;  origin  of  venlrals 
midway  between  end  of  eaudal  vertebra  and  anterior  margin  of  eye. 

Color  silvery,  washed  with  brownish  above;  pectorals,  dorsal,  caudal, 
and  anterior  part  of  anal,  du^ky.  Nos.  2607  and  2718;  length.  2!I0  to 
300  millimeters. 

A  food-fjsh  of  l^onieo;  also  recorded  from  tlie  Philijipines. 

Fainilv  KXOCfKTlD.i:.     Half-beaks  and    Flying-fishes. 
Zenarchopterus  buffonis  Cuv.  and  Val. 

Head  4:  depth  (J;  eye  1.50  in  j)ostorbital  ])ortion  of  head;  snout  2  in 
head:  interorbital  space  considerably  greater  than  eye;  dorsal  11;  anal 
12;  origin  of  vcntrals  midway  between  tip  of  caudal  and  the  posterior 
margin  of  opercle.  Prolonged  portion  of  under  jaw  beyond  the  upper 
3.75  in  head.  Length  from  posterior  margin  of  opercle  to  tip  of  under 
jaw  much  less  than  from  posterior  margin  of  opercle  to  end  of  caudal 
vertebra.     Xos.  2G22,  2G72,  and  2699;  length,  170  to  215  millimeters. 

A  small  brackish-water  fish,  dried  and  sold  for  food  in  considerable 
numbers  in  Borneo ;  also  recorded  from  the  Philippines. 

Hemirhamphus  gaimardi   (Cuv.  and  Val.). 

Head  4.25;  depth  1.75  in  head ;  exposed  under  jaw,  beyond  the  upper, 
1.75  in  head;  ventrals  located  midway  between  end  of  caudal  vertebra 
and  anterior  margin  of  eye;  dorsal  15;  anal  15;  origin  of  dorsal  very 
slightly  in  advance  of  origin  of  anal;  caudal  forked. 

Color  silvei'v,  bluish  above;  a  blue  and  a  silver  line  along  tlie  side;  tip 
of  dorsal  and  posterior  portion  of  caudal  dusky.  Nos.  2473.  2640,  2664 
and  2666;  length,  145  to  195  millimeters. 

A  food-fish  of  Borneo;  also  recorded  from  the  Philippines. 
Zenarchopterus  dux  Seale,  sp.  nov.     Plate  II,  fig.  2. 

Head,  from  tip  of  upper  jaw,  4  to  end  of  caudal  vertebra;  lower  jaw. 
beyond  the  upper,  3  to  end  of  vertebra;  posterior  margin  of  opercle 
midway  between  tip  of  lower  jaw  and  end  of  caudal  vertebra:  dorsal  12; 
anal  14,  the  6th  ray  modified  into  an  intromittent  organ  :  seales  in  lateral 
series  41.  about  45  in  lateral  line,  G  in  vertical  series:  eve  3.75  in  head; 
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snout  oA  :  width  of  L'xi)OSL'd  upper  jaw  ecjual  to  its  Icugtli ;  origin  of 
anal  midway  betwei'ii  end  of  caudal  vertebra  and  origin  of  ventrals,  being 
below  fifth  dorsal  ray;  length  of  ventrals  2.50  in  head;  length  of 
})ectorals  2.50  in  hcatl ;  caudal  truncate',  its  length  equal  to  distance 
from  posterior  end  of  upper  jaw  to  end  of  operele;  body  covered  with 
smooth  deciduous  scales. 

Color  yellowish  with  a  silver  sti'ipe  along  side  which  is  bordeuMJ  above 
with  dark  green.  A  dusky  wash  on  dorsal  and  caudal,  the  anal  witli  a 
distinct  dusky  blotch  anteriorily. 

Type,  No.  2079  in  the  collection  of  the  Bureau  of  Science,  from 
Sandakan,  Borneo.     Length,  150  millimeters. 

Family  ATHERINID^.     Silversides. 

Atherina  forskalii  Rupp. 

Head  3.50;  depth  4;  eye  2.30  in  head;  interorl)ital  about  equal  to  eye; 
dorsal  V-10;  anal  J,  13;  scales  39  in  lateral  series  from  enlarged  scale 
above  operele. 

Common  in  Borneo  and  the  Philippines. 

Family  MUGILID.E.     Mullets. 

Mugil   belanak  Jileeker. 

One  specimen  collected  agrees  with  Bleeker's  •*  description  and  figure. 

Color  yellowish  with  a  slight  brownish  wash  above ;  scales  with  slightly 
darker  centers,  giving  an  indistinctly  striped  appearance;  adipose  eyelid 
moderately  developed;  tijj  of  maxillary  exposed.  Origin  of  spinous 
dorsal  about  midway  between  tip  of  snout  and  end  of  caudal  vertebra ; 
origin  of  ventrals  midway  between  origin  of  anal  and  notch  of  preorbital ; 
origin  of  anal  very  sligthly  in  advance  of  origin  of  dorsal.  No.  2481 ; 
length,  175  millimeters. 

An  important  food-fish  of  Borneo:  not  reported  from  the  Philipjiincs. 

Liza  caeruleomaculatus   (Lacepede). 

Color  silvery,  slightly  bluish  above;  a  black  spot  at  upper  axil  of 
pectorals;  scales  38.     Nos.  2559  and  2602;  leugth,  120  millimeters. 

A  common  and  valuable  food-fish  of  Borneo;  also  recorded  from  tlie 
Philippines. 

Family  SPHYE/ENIDiE.     Barracudas. 

Sphyrasna  toxeusa  Fovster. 

Head  3.30;  depth  G.50;  eye  5.50;  interorbital  4.75;  scales  115. 
Dusky  above;  white  below';  all  the  fins  more  or  less  stained  with  gray. 
No.  2736 ;  length,  440  millimeters. 

A  valuable  food-fish  of  Borneo ;  not  3'et  recorded  from  the  Philippines. 

^.Java,  4,  ,S37. 
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Family  TOLl  X  K.MID.E.     Thmullins. 
Polydactylus  zophomus    (ordaii  ami  Mc(iregor. 

Five  pettoral  appeiulagop,  the  longest  not  extending  beyond  middle 
of  pectoral;  posterior  half  of  dorsal  black;  a  black  spot  at  origin  of 
lateral  line;  pectorals  shadeil  with  dusky  punctulations;  tip  of  ventrals 
with  a  slight  dusky  wash;  general  color  uniform  silveiy.  Nos.  3J4S, 
■■Hi24,  2G38,  and  2(58:  ;  length,  5)0  to  100  millimeters. 

It  is  possible  that  P.  zoplioinus  J(»rdan  »S:  ^IcGregor  is  another  synonym 
for  P.  pJeheiu.s  (Broussonet). 
Polynemus  tetradactylus  Shaw. 

Four  peiloral  appL-ndages,  the  longest  of  which  exteiuls  to  middle 
length  of  ventrals;  tijjs  of  fins,  except  ventrals,  shaded  with  dusky. 
Head  3.50;  depth  3. To.  General  color  silvery  with  sliglit  brownish  wash 
above.     Xo.  2489 ;  length,  2(55  millimetei*s. 

A  common  food-fish  of  Borneo;  also  recorded  from  the  Philippines. 

Family  ^YXOXATIII IXF.     Sea-horses. 
Hippocampus  kuda  Bleeker. 

A  series  of  four  specimens  illustrates  a  considerable  degree  of  variation 
in  this  sj^ecies  due  to  age;  the  older  specimens  are  much  less  spinate 
than  the  young;  a  very  decided  change  is  seen  in  the  coronet  which  in 
the  younger  form  is  decidedly  iive-spined,  but  with  advancing  age  the 
front  spines  gradually  atrophy,  leaving  a  three-spined  coronet. 

The  color  varies  from  yellowish-white  in  young  to  almost  black  in 
adult ;  usually  some  five  black  specks  are  discernible ;  all  show  a  more 
or  less  banded  appearance  of  the  snout.  Xos.  21:27,  2728,  2729,  and 
2730;  length,  100  to  140  millimeters. 

This  species  is  common  in  Borneo,  and  also  has  been  taken  at  numerous 
points  in  the  Philippines. 

Hippocampus  haihouri  described  by  Jordan   and   Kichardson  ''   from 
Cuyo  Island  is  doubtless  this  species. 
Gasterotokeus  biaculeatus  Blocli. 

Xos.  2;;31,  27;J2,  2733,  2734  iind  2735;  length,  205  millimeters. 

This  species  is  used  to  a  considerable  extent  in  China  as  medicine;  it 
is  common  in  Borneo  and  all  over  the  Philippines. 

Family  STROM ATEID^E.     Butterfishes  or  Pom f lets." 
Stromateus  cinereus  (Bloch.). 

Head  3.50;  depth  1.50;  eye  3.50  in  head;  snout  1.25  in  eye;  inter- 
orbital  2  in  head.  Xo  ventrals.  Anterior  rays  of  dorsal  and  anal 
elongate. 

"Bull.  U.  S.  Bu.  of  Fisheries   (1908),  27,  247. 

'In  Hongkong  fishes  of  the  family  ^tromnteidce  are  called  pomfrets. 
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Color  (lull  yellowish,  poine  small  dusky  dots  on  sides  of  head  and  ehin. 
Nos.  2439  and  2894;  length  100  to  IIG  millimeters. 

Used  for  food  in  l-Jornco;  not  yet  recorded  from  the  rhili))])ines. 

Family  SCOMBKID/E.     Mackerek. 
Rastrelliger  brachysomus   (Blocker). 

Color  dull  bluish-gray  above,  silvery  with  a  yellowish  wash  below; 
posterior  margin  of  dorsal  dusk}'^,  fins  otherwise  uniform ;  round  dusky 
spots  at  base  of  dorsal.  Nqs.  2648,  2G49  and  2695;  length  190  to  200 
millimeters. 

This  species  is  easily  distinguished  by  its  great  depth  (3  in  length), 
its  long  gill  rakers  which  project  into  the  mouth  making  it  look  "as  if 
full  of  feathers."  Scales  below  base  of  pectorals  slightly  the  largest. 
This  species  is  well  described  by  Jordan  and  Dickerson.'^ 

A  common  food-fish  of  Borneo ;  also  found  in  the  Philippines. 

Lactarius  lactarius   (Block  and  Schneider). 

Head  2.85;  depth  equal  to  head;  eye  3.30  in  head;  dorsal  A^III-I,  24; 
anal  III,  26 ;  scales  about  60 ;  a  row  of  small  teeth  in  jaws  with  two  or 
three  enlarged  canines.     Teeth  on  vomer  and  palatine. 

Color  silvery,  a  very  distinct  opercular  spot.  Dorsals  grayish  at  tips. 
Xo.  2610 ;  length,  100  millimeters. 

Family  CAEANGID^E.     Pampanos. 
Caranx  speciosus  (Forskal). 

This  species  is  easily  recognized  by  its  yellow  color,  with  the  -alternating 
wide  and  naiTow  black  bands  over  the  body,  the  anterior  one  being 
through  the  eye;  the  distinctness  of  these  stripes  seems  to  vary  a  great 
deal,  but  they  are  never  entirely  absent.  I  have  seen  very  old  specimens 
of  400  millimeters  in  length  with  the  markings  very  distinct.  Nos.  2458, 
2465,  and  2630;  leng-th,  85  to  250  millimeters. 

Caranx  sexfasciatus   (Quoy  and  Gaimard). 

Carangus  rhabdotus  Jenkins,  Bull.  U.  S.  Bu.  Fisheries   (1903),  23,  pi.  1.  193. 
Caranx  semisommis  Fowler,  Jonrn.  Acad.  Nat.   Sci.  Philad.    (1904),   12,  2d. 
ser.  510,  pi.  16. 

Head  3.10;  depth  at  origin  of  anal  2.55;  eye  3.75  in  head;  snout  3.50; 
interorbital  space  3.40;  dorsal  VIII-I,  21;  anal  II-I,  17;  scales  about  52 
in  curved  portions  of  lateral  line,  and  30  scutes  in  the  straight  portion;  the 
line  becomes  straight  under  the  second  soft  ray  of  dorsal,  the  curved  por- 

'  Proc.  U.  S.  Nat.  Mus.   (1908),  34,  603. 
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tion  is  1.45  iu  the  straight,  the  depth  of  the  curve  is  equal  to  the  length  of 
snout;  breast  fully  scaled.  Adipose  eyelid  covering  the  iris  posteriorly, 
very  sliglitly  developed  anteriorly,  cheeks  scaled;  opercles  naked  except  on 
upper  portion.  Maxillar  ending  on  a  line  with  posterior  margin  of 
pupil,  its  length  'i.lO  in  head.  A  single  row  of  small  sharp  teeth  in  each 
jaw  witli  some  slightly  enlarged  canines  anteriorly;  the  upper  jaw  in 
addition  has  bands  of  setiform  teeth  interiorly;  teeth  on  vomer,  palatine, 
and  tongue. 

Color  silvery,  with  golden  reiiections.  'J1ie  young  iuive  live  dusky 
vertical  bands;  tips  of  dorsals  and  caudal  grayish,  fins  otherwise  yellow. 
A  small  opercular  spot.  Inner  axil  of  pectorals  dusky.  Xos.  24G9,  3483, 
2567,  and  2653;  length,  G6  to  260  millimeters. 

An  abundant  food-fish  of  Borneo;  also  common  in  the  Philippines. 

Caranx  brevis  Bleeker. 

Head  -i  to  end  of  scutes;  deplli  3;  eye  3.50  in  head;  snout  3.50; 
interorbital  3.50 ;  nuixillai-y  2.80,  ending  on  a  line  with  anterior  margin 
of  pupil,  dorsal  Ylll-1,  'il;  anal  II-I,  IT;  4i  scutes  in  straight  portion 
of  lateral  line,  the  line  strongly  curved,  becoming  straight  under  origin  of 
.soft  dorsal;  the  curved  ])ortion  2.3  in  the  straight;  depth  of  curve  equal 
to  eye;  depth  of  largest  scute  one-third  less  than  width  of  eye.  Breast 
scaled;  teeth  small,  in  single  series  in  each  jaw;  villiform  teeth  on 
vomer,  palatine,  and  tongue. 

Color  grayish-blue  above,  silvery  with  a  yellowish  wash  below;  a  vei-y 
large  and  distinct  opercular  spot.  Fins  j'ellow,  margin  of  soft  dorsal 
with  a  wash  of  grayish;  spinous  dorsal  grayish.  Xos.  2460,  2461,  and 
2646 ;  length,  175  to  260  millimeters. 

A  common  food-fish  of  Borneo;  also  recorded  from  the  Philippines. 
Resembles  C.  mrgala-'<ins  Bleeker.  but  the  scutes  are  of  much  less  depth. 

Caranx  ira   (Cuv.  and  Val.). 

Head  3.50:  depth  2.55;  eye  3.30  in  head;  snout  3.10;  interorbital 
equals  eye;  maxillaiy  2.50,  ending  on  a  line  with  anterior  margin  of 
pupil.  Breast  scaled ;  lateral  line  with  low  curve,  becoming  straight 
under  9th  dorsal  ray;  scutes  28,  straight  portion  of  line  1.25  in  curved; 
depth  of  curve  less  than  eye;  dorsal  VIII-I,  23;  anal  II-I,  19.  Teeth 
of  upper  jaw  in  two  series,  those  of  lower  jaw  in  single  series,  villiform 
teeth  on  vomer,  palatines,  and  tongue. 

Color  silvery  with  a  bluish  tint  above.  Fins  all  yellowish-white,  except 
soft  dorsal,  which  has  the  lobe  very  black,  with  a  white  tip,  a  very  char- 
acteristic marking  for  the  species.  Nos.  2613  and  2738;  length,  137 
millimeters. 

A  common  food-fish  of  Borneo;  also  recorded  from  Xegros,  Iloilo,  and 
Manila,  Philippine  Islands. 
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Citula  armatus    (FoiskAl). 

t'liaraeterized  by  the  peculiar  shape,  and  the  elongate  ventral,  dorsal, 
and  anal;  the  vcntrals  extend  beyond  caudal;  the  spinous  dorsal  is  repre- 
sented by  six  minute  spines;  scutes  very  small. 

Color  silver,  with  indistinct  dusky  bands;  a  more  distinct  l)iind  extends 
through  the  eye.     Mo.  25io;  length,  86  millimeters. 

A  common  food-fish  of  Borneo;  also  found  in  the  Philippines. 

Scomberoides  lysan    (  ForskAl) . 

These  specimens  are  silvery  with  a  l)]uisli  wash  above;  the  fins 
yellowish,  tlie  soft  dorsal  slightly  grayish  without  distinct  dusky  blotch. 
The  species  may  be  distinguished  by  the  deep  body,  the  short  snout, 
which  is  less  than  eye,  and  the  long  premaxillary,  which  is  1.50  in  head, 
ending  posteriorly  to  eye. 

Large  specimens  have  the  grayish  blotches,  like  finger  prints,,  G-7  in 
number,  all  above  the  lateral  line,  except  the  two  anterior  ones.  Nos. 
3459,  2484,  and  2506;  length,  178  to  300  millimeters. 

A  food-fish  of  some  importance  in  Borneo;  also  recorded  from  the 
Philippines.     This  species  affords  excellent  sport  with  rod  and  reel. 

Family  TPJCHIURIDiE.     Cutlass-fishes. 
Trichiurus  haumela    (ForskAl). 

Head,  from  tip  of  upper  jaw  6.85;  eye  5.35  in  head;  snout  2.90; 
interorbital  2.50  in  snout. 

Color  silvery,  tip  of  dorsal  dusky.  Anterior  anal  spines  not  enlarged. 
No.  2657;  length,  334  millimeters. 

A  common  food-fish  at  Sandakan ;  also  found  throughout  the  Phil- 
ippines. 

Family  EQUULID.^.     Slip-mouths. 

Gazza  minuta   (B]och). 

Head  3;  depth  2;  eye  2.50,  lateral  line  complete;  breast  naked;  rather 
strong  canine  teeth  in  jaws. 

Color  silvery,  with  more  or  less  bronzy  reflections ;  some  very  indistinct 
mottling  showing  on  the  Ijack  in  some  specimens ;  axil  of  pectorals  dusky ; 
tip  of  dorsal  with  very  slight  trace  of  dusky  color;  fins  yellowish-white. 
Nos.  2569,  2605,  2650,  2658,  and  2757;  length,  87  to  110  millimeters. 

Important  as  a  food-fish  because  of  its  abundance.  Found  also  in  the 
Philippines. 

Equula  ruconia   (Hamilton). 

Head  3.75;  depth  1.50;  eye  2.50  in  head;  lateral  line  incomplete. 
Color   yellowish-brown    above,    with   brownish   l)ands    and    markings; 
silvery  below.     Axil    of  pectoral   duskv;   some   dusky   dots   on   sides   of 
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thorax;  a  dark  line  from  orbit  to  chin;  tip  of  dorsal  with  a  slight  trace  of 
dusk}'  color.     Nos.  2468,  2708,  and  2781 :  length,  45  to  50  millimeters. 
Common  food-fish  of  l^orneo;  also  found  in  the  Philippines. 

Leiognathus  blochii  (  uv.  aiwl  Val. 

Head  3;  depth  2.1  ;  eye  3  in  liead  ;  snout  3;  interorbital  about  3;  dorsal 
VIII,  16;  anal  HI,  14;  scales  55  to  end  of  caudal  vertebra.  A  small 
spine  in  front  of  orbit,  lower  margin  of  preo])ercle  serrated,  mandible 
moderately  curved;  lengtli  of  median  crest  2.60  in  bead,  second  dorsal 
spine  2.50  in  depth. 

Color  yellowish-bvoun  aliuve,  silvery  l)el<i\v  :  a  black  band  around  tij)  of 
snout;  a  dusky  blotch  on  shoulder  at  end  of  nuchal  spine;  numerous 
vertical  or  undulating  lines  over  back.  Inner  axil  of  pectoral  black; 
some  dusky  coloring  on  inside  of  gill  openings.  Day^  gives  a  good 
figure  of  this  species,  although  in  our  specimens  the  dusky  saddle  on 
shoulder  is  not  so  distinct.  Xos  2556,  26  44,  2662,  2711.  2748,  and 
2756;  lengtb,  66  to  100  millimeters. 

A  common  food-fish  of  Borneo;  also  recorded  from  the  Philipi)ines. 

Leiognathus  caballa   (Cuv.  and  Val.). 

Head  3;  depth  1.55;  eye  2.70  in  head;  dorsal  VIII,  16;  anal  III,  14; 
second  dorsal  spine  2.80;  breast  naked;  lateral  line  complete;  superorbital 
edge  serrated;  nuchal  spine  1.75  in  head. 

Color  grayish-silver}'  above,  with  numerous  fine  vertical  lines  over  back 
down  to  near  median  line  of  sides;  no  black  on  the  fins,  which  arc 
yellowish-white.  Nos.  2463,  2515,  2520,  and  2551;  length,  70  to  lH) 
millimeters. 

Leiognathus  edrntuhi-s  Bloch  and  L.  dussiunicri  Cuv.  and  Val.  botb 
have  the  breast  fully  scaled  and  are  probably  synonymous ;  they  certainly 
are  not  the  above  species  which  has  the  breast  naked. 

Leiognathus  splendens   (Cuvier). 

Head  3.10;  depth  1.75;  eye  2.50  in  head;  snout  3  in  head;  interorbital 
2.60;  first  dorsal  spine  2.50  in  depth  of  fish;  nuchal  crest  1.85  in  head; 
orbital  serrated;  two  distinct  spines  in  front  of  eye  on  each  side;  breast 
fully  and  distinctly  scaled. 

Color  silvery,  darker  above,  with  some  irregular  vertical  markings 
scarcely  showing,  and  entirely  obsolete  in  some  specimens.  A  distinct 
dusky  blotch  on  upper  portion  of  spinous  dorsal.  Axil  of  pectoral  dusky; 
end  of  snout  dusky;  some  dusky  markings  at  ti])  of  anal.  Nos.  2543, 
2690,  2737 ;  length,  65  to  89  millimeters. 

A  food-fisli  of  importance  because  very  abundant.  Also  found  through- 
out the  Philippines. 

^Fishes  of  India   (187S).  241.  pi.  52.  n<i.  f). 
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Family  APOGONICHTHYIIM^].     Cardinal    Fishes. 
Amia   hyalosoma  Blei'kor. 

Color  yellowish,  a  large  black  spot  on  base  of  anal ;  black  between 
anterior  dorsal  spines.     Nos.  2608  and  2629;  length,  115  millimeters. 

Too  small  to  be  of  much  importance  as  food.  Common  also  in  the 
Philippines. 

Amia  quadrifasciata   (Cuv.  and  Val.). 

Color  yellowish,  two  or  three  brown  stripes  on  upper  half  of  body,  the 
lower  stripe  extending  to  tip  of  caudal  fin;  the  an-angement  of  scales 
on  sides  gives  the  appearance  of  vertical  bands.  ISTos.  2440,  2577,  2594, 
2596,  2636,  2676,  2745,  2768,  and  2780;  length,  57  to  88  millimeters. 

Common  in  Borneo  and  the  Philippines. 

Pseudoamia  polystigma  Bleeker. 

Color  brownish,  specked;  a  black  spot  on  opercle  with  a  short  In-own 
line  above  it;  two  brown  lines  passing  downward  and  backward  from  the 
eye.     Nos.  2580,  2595;  2663,  and  2743 ;  length  65  millimeters. 

Common  in  Borneo;  also  in  the  Philippines. 

Amia   ceramensis   Bleeker. 

Color  yellowish,  a  black  dot  on  base  of  caudal;  a  narrow  dusky  line 
along  middle  of  side.     Xos.  2456  and  2571 ;  length,  67  to  69  millimeters. 

Common  in  Borneo  and  the  Philippines,  but  too  small  to  be  of 
importance  as  a  food-fish. 

Family  AMBASSID/E.     Climbing  Perches. 
Ambassis  kopsi    (Bleeker). 

Color  in  alcohol  yellowish-white  with  an  indistinct  silvery  line  down 
the  middle  of  side.  Nos.  2476,  2540,  2544,  2592,  2568,  2753,  and  2783 ; 
length,  62  to  95  millimeters. 

Common  in  Borneo  and  in  the  Philippines ;  of  no  importance  as  food. 

Priopis   gymnocephalus  Lae^pede. 

Nos.  2707  and  2724;  length,  50  to  63  millimeters. 
Common  in  Borneo  and  also  in  the  Philippines.     Too  small  to  be  of 
importance  as  food. 

Family  SEliRANID^.     Sea-basses. 
Psammoperca  waigiensis  (Cuv.  and  Val.). 

Similar  to  Latcs  calcarifer  (Bloch),  but  without  spines  on  lower  border 
of  preopercle. 

Color  uniform  dull  brown,  centers  of  scales  slightly  darker;  fins  like 
body,    except   pectorals   and   ventrals   which    are   yellowish-white.     The 
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ventrals  are  slightly  stained  with  gray.     No.  26-iT ;  length,  IGG  milli- 
meters. . 

A  valuable  food-fish  of  Borneo;  also  common  in  the  Philippines. 

Lates  calcarifer   (IJlucli). 

Silverv-gray ;  fins  gray ;  pectorals  yellow.  Strong  spines  on  lower 
margin  of  preoperole.     No.  2490;  length,  290  millimeters. 

A  valualiie  rood-lish  of  Borneo;  recorded  also  from  the  Philippines. 

Epinephelus  sexfasciatus   (Cuv.  and  Val.). 

Color  brownish,  witli  dull  yellowish  and  brownish  spots;  six  darker 
vertical  biuids  down  sides;  fins  grayish  without  distinct  markings. 
Ventrals  darker  at  tips.     No.  2098 ;  length,  121  millimeters. 

A  valued  food-fish  of  Borneo;  also  recorded  from  the  Philippines. 

Family  LUTIAXTD.E.     Snappers. 

Lutianus  erythropterus  Bloch. 

This  species  is  easily  distinguished  by  the  white  mark  in  the  posterior 
axil  of  the  soft  dorsal  which  is  followed  by  a  deep  black  area  covering 
the  remainder  of  the  top  of  caudal  peduncle.  Xo.  2900 ;  length,  210 
millimeters. 

.\  common  food-fish  of  Borneo ;  also  recorded  from  the  Philippines. 

Nemipterus  upeneoides  (Bleeker). 

Head  3.45 ;  depth  3.50. 

Color  yellowish-white  with  silvery  reflection;  darker  above;  a  round 
dusky  spot  on  the  lateral  line  above  middle  of  pectorals.  No.  2516; 
length,  130  millimeters. 

.A.  common  food-fish  of  Borneo;  not  known  from  the  Philippines. 

Lutianus  fulviflamma   (Forsk^l). 

Color  white,  with  longitudinal  yellow  stripes;  a  distinct  black  blotch 
on  each  side.  Young  specimens  have  a  dusky  stripe  from  eye  to  tip  of 
snout  and  on  upper  portion  of  preopercles.  Fins  yellowish.  Nos.  2519, 
2548,  248G,  and  2739;  length,  100  to  230  millimeters. 

A  common  and  valued  food-fish  of  Boi-neo;  also  recorded  from  the 
Philippines. 

Lutianus  vitta   (Quoy  and  Gaimard). 

Yellowish-white,  with  a  distinct  black  line  along  the  side  from  head  to 
caudal.  No  dusky  shadings  on  dorsal.  No.  2493;  length,  210  milli- 
meters. 

A  food-fish  of  value  in  Borneo;  also  common  in  the  Philippines. 

98666 5 
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Family  H^MULIDiE.     Grants. 

Spilotichthys  pictus   (  I'liunberg). 

Our  si)ecimens  sliow  tlie  complete  transformation  from  the  older 
specimens  on  which  round  brownish  spots  cover  the  body  and  extend  on 
the  dorsal  and  caudal,  to  the  young  si)ccimens  with  dark  longitudinal 
bands  which  are  just  beginning  to  break  up  into  rows  of  round  spots. 
Nos.  2401,  2467,  2604,  2643,  and  2740;  length,  120  to  210  millimeters. 

This  species  during  its  various  color  changes  may  be  distinguished  by 
the  presence  of  only  10  dorsal  spines. 

A  food-fish  of  importance  in  Borneo;  also  recorded  from  the  Phil- 
ippines. 

Euelatichthys  crassispinus   (Riippell). 

Head  3;  depth  2.1;  dorsal'spines  14. 

Color  dusky ;  the  fins  black  without  white  margins  or  spots ;  pectorals 
grayish-white.  The  center  of  each  scale  is  lighter  in  color  giving  the 
appearance  of  narrow  light  lines  on  sides.  Fo.  2489;  length,  175  milli- 
meters. 

A  food-fish  of  value;  also  recorded  from  the  Philippines. 

Pristipoma  hasta  Bloch. 

Color  yellowish  wdth  a  silvery  wash;  back  and  dorsal  fins  with  black 
spots.  No.  2442  represents  the  form  called  P.  negeh  Eiippell,  probably 
a  color  variation.  Kos.  2479,  2635,  2442,  and  2758;  length,  81  to  210 
millimeters. 

Common  in  Borneo ;  also  recorded  from  the  Philippines. 

Pristopoma  therapon  Bleeker. 

Color  silvery ;  a  large  oval  black  spot  occupying  a  large  portion  of  the 
spinous  dorsal,  otherwise  uniform  in  color.  No.  2589 ;  length,  80  milli- 
meters. 

A  food-fish  of  value  in  Borneo;  also  recorded  from  the  Philippines. 

Family  THEEAPONID.E.     Tlierapons. 
Scolopsis  vosmaeri  Bleeker. 

Similar  in  every  respect  to  the  figure  given  by  Bleeker.^  Color 
yellowish  Avhite;  a  white  longitudinal  stripe  backward  from  origin  of 
lateral  line;  another  white  band  over  nuchal  region.  No.  2717;  length, 
156  millimeters. 

An  important  food-fish  of  Borneo;  also  found  in  the  Philippines. 

*  Atlas  Ichthy.   (1876-1877),  8,  8,  pi.  61,  fig.  5. 
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Therapon  quadrilineatus   (Bloch). 

Color  silvery,  with  five  longitudinal  brown  lines  on  sides;  caudal 
unmarked ;  a  black  blotch  on  spinous  dorsal ;  grayish  on  anal ;  tip  of  soft 
dorsal  dusky.  Nos.  2612,  2671,  2725,  271o,  2782,  and  2792;  length,  77 
to  100  millimeters. 

A  common  inshore  food-fish  of  Borneo  and  the  Philippines. 

Therapon  Jar'bua    (ForskAl). 

This  common  species  is  identical  in  every  respect  with  the  Philippine 
fonn.  It  is  characterized  by  the  concave  brown  lines  on  sides,  the 
oblicpie  bands  on  the  caudal,  and  the  dusky  markings  on  the  dorsal.  No. 
261");  length,  130  millimeters. 

Therapon  puta   (Cuv.  and  Val.). 

Characterized  by  the  elongate  teeth  of  the  preopercle;  four  straight 
brown  lines  on  body;  oblique  brown  lines  on  caudal,  the  central  line  of 
which  is  straight,  being  a  prolongation  of  the  median  brown  line  of  the 
body;  dorsals  with  dusky  markings.  Nos.  2524,  2528,  2529,  2530,  2531, 
and  2749 ;  length,  78  to  100  millimeters. 

A  common  inshore  food-fish  of  Borneo  and  the  Philippines. 

Family  SPARID/E.     Porgies. 
Sparus  calamara  Russell. 

Color  yellowish ;  centers  of  scales  darker ;  dorsals,  caudal,  anal,  and 
ventrals,  Avith  dusky  tips.     No.  2499 ;  length,  200  millimeters. 

A  food-fish  of  importance  in  Borneo;  also  recorded  from  the  Phil- 
ippines. 

Lethrinus  amboinensis  Bleeker. 

Similar  to  specimens  from  the  Philippines.  Color  dull  brownish, 
indistinctly  mottled  with  gi'eenish;  a  dusky  spot  between  pectoral  fin 
and  lateral  line.  Nos.  2438,  2558,  2582,  2679,  and  2742;  length,  80  to 
120  millimeters. 

An  excellent  food-fish ;  also  found  in  the  Philippines. 

Family  GERRID^.     Mogarras. 
Zystaema  punctatum  (Cuv.  and  Val.). 

Head  3;  depth  2.40;  eye  2.50  in  head. 

Color  silvery  below,  with  a  wash  of  yellowish;  browTi  above.  Some 
very  indistinct  darker  bands  or  spots  over  back.  This  species  is  char- 
acterized by  the  elongate  second  dorsal  spine,  which  in  our  speciniens 
equals  the  head.  Nos.  2451,  2564,  and  2588;  length,  75  to  92  milli- 
meters. 

A  common  food-fish  of  Borneo,  also  recorded  from  the  Philippines. 


278  SEALE. 

Xystaema  kapas  (liloekcr). 

Thiii  species  has  the  ihird  anal  spine  considerably  longer  than  the 
second;  however,  the  latter  is  the  strongest.  Head  3.1;  depth  2.35;  eye 
2.75  in  head;  snont  4. 

Color  dull  light  brown  above,  silvery  below;  fins  yellowish.  No.  2537; 
length,  87  millimeters. 

A  common  food-fish  of  Borneo;  also  found  in  the  Pliilippines. 

Xystaema  oyena   (Forskdl). 

Head  3.1;  depth  2.1;  eye  2.55  in  head;  snout  3.50;  interorbital  2.75; 
second  dorsal  spine  2.50  in  depth;  the  third  anal  spine  is  the  longest, 
but  the  second  is  the  strongest. 

Color  yellowish-white,  margin  of  spinous  dorsal  dusky,  tip  of  caudal 
with  an  indistinct  dusky  shade.     No.  2609;  length,  105  millimeters. 

A  common  food-fish  of  Borneo;  also  recorded  from  the  Philippines. 

Xystaema  lucid  us   (Cuv.  and/Val.). 

Head  3.1;  depth  2.30;  eye  2.50;  snout  4;  interorbital  3;  second  dorsal 
spine  2.20  in  depth ;  second  anal  spine  longer  and  stronger  than  the  third. 

Color  yellowish,  slightly  darker  above  with  4  or  5  wide  distinct  darker 
bands  over  back,  tip  of  dorsal  black.     No.  2583 ;  length,  92  millimeters. 

A  food-fish  of  but  little  importance  in  Borneo ;  not  recorded  from  the 
Philippines. 

Xystaema  abbreviatus  (Bleeker). 

Depth  ahout  2  in  length;  eye  2.50  in  head  (measured  with  jaws  not 
projected),  pectorals  extending  well  along  the  base  of  anal. 

Color  silvery;  centers  of  scales  slightly  darker;  tip  of  dorsal  dusky. 
Nos.  2478  and  2542 ;  length,  114  to  185  millimeters. 

A  food-fish  of  importance  in  Borneo;  also  found  in  the  Philippines. 

Family  UVIAABM.     Goat-fishes. 
Upeneoides  tragula   (Richardson). 

1  have  examined  several  hundred  specimens  of  this  species,  and  they 
are  v/ithout  exception  distinctly  speckled  with  black,  with  a  distinct 
black  line  along  each  side,  the  anterior  dorsal  is  very  largely  dusky,  the 
caudal  is  always  distinctly  marked  with  oblique  lines;  the  ventrals  and 
anal  are  marked  with  two  or  three  dusky  lines.  These,  aside  from 
structural  differences,  make  the  species  very  easily  recognized.  Nos. 
2435,  2545,  2553,  and  2616;  length,  110  to  155  millimetere. 

A  food-fish  of  Borneo;  also  recorded  from  the  Philippines, 

Upeneoides  vittatus  (Forskal). 

Color  dull  silvery-brownish ;  a  yellow  line  on  sides ;  tip  of  dorsal  black, 
a  black  line  through  the  middle  of  fin,  another  through  base  of  fin ;  soft 
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doi-sal  with  tliree  dusky  bands;  caudal  with  oblique  dusky  bands.  Belly 
yellow;  anal,  ventrals,  and  pectorals  unmarked.  Nos.  255-1:  and  2645; 
length,  105  to  140  millimeters. 

This  is  a  shorter.  doej)er  fish  than  U.  tragula  (Eichardsoni  aiKl  is 
without  black  dots. 

A  Tood-fish  of  some  importance;  also  recorded  from  the  Pbilippines. 

Upeneoides  sulphureus   (C'uv.  and  Val.). 

This  species  in  fomi  and  markings  somewhat  resembles  U.  vittatus 
(Forskal).  However,  it  has  the  caurlal  uniform  or  with  a  single  dusky 
line  at  tlie  margin  of  the  lower  lobe;  the  actual  tip  of  the  lower  caudal 
lobe  is  white;  dorsals  barred  with  dusky;  ventrals,  pectorals  and  anal 
yellow,  without  markings.     No.  2633 ;  length,  120  millimeters. 

A  food-fish  of  Borneo;  also  common  in  the  Philippines. 

Upeneoides  luzonius  (.Jordan  and  Seale). 

An  indistinct  dusky  saddle  over  back,  just  behind  soft  dorsal;  a  dusky 
longitudinal  line  from  eye  to  caudal;  dorsals  scarcely  marked;  caudal 
A\ath, rather  fine  oblique  dusky  bars,  7  on  lower  lobe.  ISTos.  2447,  2517, 
2555,  2572,  2579,  2618,  and  2632;  length,  90  to  136  millimeters. 

This  species  was  originally  described  from  tlie  Philippines. 

Family  SCLENID.E.     Croakers. 

Umbrina  russelli  Cuv.  and  Val. 

Silvery,  a  dusky  band  over  shoulders;  a  dusky  blotch  on  opercles; 
anterior  dorsal  dusk)';  a  short  barbule;  no  enlarged  canines.  No.  2552; 
length,  103  millimeters. 

Common  food-fish  of  Borneo;  also  recorded  from  the  Philippines. 

Otolithus  maculatus  (Kiihl  and  Van  Hasselt). 

Color  silvery,  the  upper  portion  of  body  with  some  scattered  spots; 
our  specimens  show  some  indistinct  markings  on  soft  dorsal  fin.  No. 
2495 ;  length,  260  millimeters. 

A  food-fish  of  Borneo;  not  recorded  from  the  Philippines. 

Pseudoscisena  diacanthus   (LacepMe). 

Color  grayish-silvery  with  numerous  brown  spots  over  body  and  fins; 
pectorals,  ventrals,  and  anal  of  a  uniform  dusky  color.  No.  2654; 
length,  165  millimeters. 

An  important  food-fish  of  Borneo;  not  recorded  from  the  Philippines. 

Johnius  borneensis    (Bleeker). 

Color  silvery;  tips  of  dorsals  grayish;  caudal  grayish;  an   indistinct 
dusky  spot  on  opercles.     No.  2509;  length,  205  millimeters. 
A  food-fish  of  Borneo;  not  recorded  from  the  Philippines. 
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John i us  vogleri  Bleekei. 

Color  dull  \ello\visli  wilh  slight  silvery  rellections;  eeiUcrs  oi'  rows  of 
scales  darker;  a  slight  wash  of  grayish  on  spinous  dorsal.  No.  J^-i45; 
length,  11)0  millimeters. 

A  food-fish  of  considerable  importance  in  Borneo;  not  recorded  from 
the  rhilippines. 

Pseudosciaena  anea   (Bloch). 

Color  silvery;  tins  yellowish-white;  jaws  almost  equal,  teeth  strong. 

Head  2.85;  depth  3;  eye  4.25  in  head;  dorsal  X-I,  24;  anal  II,  7; 
scales  about  43;  rather  strong,  curved  teeth  in  each  jaw;  upper  jaw  with 
an  inner  row  of  small  teeth,  none  on  vomer,  palatine,  or  tongue.  No. 
2452;  length,  105  millimeters;  No.  2512;  length,  135  millimeters. 

A  common  food-fish  of  Borneo ;  also  recorded  from  the  Philippines. 

Otolithus  dolorosus  Seale,  sp.  nov.     Plate  III. 

Head  3.75;  depth  5;  scales  54  in  lateral  line,  11  between  lateral  line 
and  base  of  anal,  11  between  origin  of  dorsal  and  lateral  line;  dorsal  XI, 
25;  anal  II,  7;  eye  6.20;  snout  4.15;  interorbital  5;  maxillary  2. 50;  its 
posterior  margin  ending  under  anterior  margin  of  pupil;  cheeks  and 
opercles  scaled,  the  opercle  with  a  single  flat  spine;  jaws  with  small 
sharp  teeth  in  two  or  more  rows,  the  outer  row  slightly  enlarged  with 
about  4  enlarged  curved  canines  anteriorly  on  each  jaw;  no  teeth  on 
vomer,  palatine,  or  tongue;  gill  rakers  rather  strong,  not  very  sharp,  the 
longest  about  equal  to  diameter  of  pupil,  about  14  on  lower  arch. 

Body  oblong,  slightly  compressed;  lower  jaw  projecting;  length  of 
caudal  peduncle  (measured  to  a  line  with  posterior  axil  of  anal)  greater 
than  depth  of  body,  and  almost  equal  to  head;  depth  of  caudal  peduncle 
3  in  its  length;  longest  dorsal  ray  1.75  in  head;  the  two  dorsals  not 
separated;  origin  of  anal  midway  between  base  of  caudal  and  axil  of 
ventrals,- under  the  seventh  dorsal  ray.  First  anal  spine  minute,  the 
second  about  two-thirds  the  length  of  second  anal  ray;  the  origin  of  the 
ventral  considerably  nearer  the  tip  of  lower  jaw  than  to  origin  of  anal ; 
length  of  ventrals  about  1.40  in  head;  pectorals  1.30  in  head;  caudal 
1.15  in  head;  scales  of  bodj  in  oblique  rows,  those  of  lateral  line  enlarged, 
arborescent. 

Color  uniform  silvery,  with  more  or  less  distinct  narrow  black  lines 
following  the  rows  of  scales  above  the  lateral  line,  tip  of  dorsal  and 
caudal  dusky;  axil  of  pectorals  dusk}''. 

This  species  somewhat  resembles  0.  argeiiteus  (Kuhl  and  Van 
Hasselt),  but  has  much  smaller  teeth  and  the  location  of  the  fins  is 
decidedly  different,  the  origin  of  anal  being  much  nearer  the  base  of 
caudal  in  0.  argenteus. 

Type,  No.  2485  in  the  collection  of  the  Bureau  of  Science,  from  San- 
dakan,  Borneo.     Length,  300  millimeters. 
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Otolithus  orientalis  Seale,  sp.  nov.     Plate  IV. 

Head  3.20;  depth  -1.1;  dor?al  XI,  2S :  anal  'i.: ;  scales  51  in  lateral 
line,  r  between  origin  of  anal  and  lateral  line,  G  between  origin  of  dorsal 
and  lateral  line;  eye  5.45  in  head;  snout  -1.15;  maxillary  2.15  ending 
on  a  line  with  posterior  margin  of  pupil;  interorbital  equal  to  snout; 
lower  jaw  slightly  projecting,  teeth  of  upper  jaw  small,  sharp,  in  two 
or  more  rows,  those  of  lower  jaw  similar  but  in  a  single  row  on  each  side, 
two  very  large  curved  canines  in  each  jaw  anteriorly.  No  teeth  on 
vomer,  palatine,  or  tongue.  Gill  rakers  short,  not  very  sharp,  about  1;^ 
on  lower  arch,  the  longest  scarcely  equal  to  pupil. 

Body  oblong,  slightly  compressed,  the  dorsals  not  completely  divided; 
longest  dorsal  spine  2  in  head ;  length  of  caudal  peduncle  (measured  to 
angle  of  anal)  about  1.35  in  head,  being  slightly  less  than  depth  of 
fish ;  its  depth  3  in  its  length.  Origin  of  anal  very  much  nearer  to  end 
of  caudal  vertebra  than  to  axil  of  pectoral,  being  under  the  middle  of 
soft  dorsal;  second  anal  spine  very  short,  less  than  one-third  of  first 
ray.  Origin  of  ventrals  nearer  tip  of  snout  than  to  anal  pore ;  length  of 
ventrals  1.75  in  head;  pectorals  1.50  in  head;  caudal  1.75. 

Color  uniform  silvery  with  a  slight  yellowish  wash  above  and  with 
indistinct  dusky  lines  following  the  rows  of  scales  which  ran  obliquely,  the 
lines  extending  to  below  the  lateral  line :  dorsals  and  caudal  tipped  with 
grayish,  a  grayish  spot  in  axil  of  pectoral. 

Characterized  by  the  posterior  position  of  anal  and  ventral,  the  number 
of  scales,  and  the  teeth. 

Type,  Xo.  2744  in  the  collection  of  the  Bureau  of  Science,  from 
Sandakan,  Borneo.     Length,  235  millimeters. 

Family  SILLAGINID^.     Kisugos. 

Sillago  sihama    (Forskai). 

I-Iead  3.45 ;  depth  5 ;  eye  4  in  head. 

Color  dull  yellowish ;  a  silvery  stripe  along  side,  which  scarcely  shows. 
Tip  of  dorsal  du.ky.  Nos.  2492,  2755,  and  2769;  length,  120  to  220 
millimeters. 

A  common  food-fish  of  Borneo ;  also  found  in  the  Philippines. 

Family  LABRID^.     Urasse- fishes. 
Choerodon  oligacanthus  (Bleeker). 

Color  greenish,  a  black  spot  under  sixth  dorsal  spine;  just  behind  and 
above  this  is  a  large  whitish  area,  scarcely  showing  in  some  specimens ; 
some  indistinct  bluish  longitudinal  streaks  on  sides,  most  distinct 
anteriorly ;  the  young  specimens  show,  in  addition,  a  black  spot  below  and 
slightly  posterior  to  axil  of  soft  dorsal;  the  young  also  may  have  an 
additional  blackish  blotch  midway  between  these  black  spots  (see  No. 
2455).     The  ventrals  are  quite  long,  reaching  to  the  soft  rays  of  anal. 
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Nos.  2455,  2480,  2482,  25U5,  2525,  ami  ;?n?1  ;  liMtsxlli,  IK)  to  270  ii)illi- 
nieters. 

A  N.ihu'd  food-fish  of  Boruco;  also  recorded  fi'oiii  tlie  riiilippines. 

Family  TOXOTID^^].     Eing-fishes. 
Toxotes  jaculatrix    (Pallas). 

Nos.  2475  and  2G11;  length,  8i)  to  125  niillinieterB. 
Common  in   the  streams  of  Borneo;  also  in  the   Philippines.     Not 
highl}^  esteemed  as  food. 

Family  SCATOPHAGIDiE.     Kitings. 
Scatophagus  argus  (Cinelin). 

Color  yellowish-white  with  a  bluish  wash.  The  entire  fisli,  except 
nuder  parts,  covered  with  numerous  round  bluish  spots.  The  young  are 
similar  but  have  larger  spots.  Nos.  2549  and  2722 ;  length,  75  to  120 
millimeters. 

An  important  and  excellent  food- fish  in  Borneo;  also  recorded  in  the 
Philippines. 

Family  DREPANID.^.     Eastern  Spade-fishes. 
Drepane  punctata    (Gmelin). 

Color  silvery,  with  about  ten  vertical  rows  of  dots  over  the  back  and 
downward  to  median  line  or  a  little  below  on  sides ;  a  black  spot  in  axil 
of  pectoral;  ventral  dusky  at  tip.  Nos.  2507  and  2581;  length,  100  to 
165  millimeters. 

A  food- fish  of  value;  also  recorded  from  numerous  places  in  the 
Philippines. 

Family  EPHIPPID^E.     Ephippids. 

Ephippus  orbis    (Bloch). 

Head  3.15;  depth  1.20;  three  anterior  dorsal  spines  elongate. 

Color  silvery;  very  indistinct  indications  of  about  four  wide  dusky 
bands  on  back  and  sides,  more  distinct  in  young  specimens ;  pectoral  and 
caudal  yellowish;  other  fins  with  a  grayish  tinge.  Nos.  2474  and  2626; 
length,  104  millimeters. 

A  rare  fish  in  Borneo;  not  yet  recorded  from  the  Philippines,  but 
reported  from  Fomiosa. 

Family  SCORPIDIDiE.     Scorpids. 
Monodactylus  argentus    (Linnieiis). 

Color  silvery;  a  black  orbital  band;  an  additional  band  at  posterior 
margin  of  opercles ;  caudal  and  pectorals  yellow,  dorsal  and  anal  grayish, 
ventrals  represented  by  small  spines.     No.  2750 ;  length.  60  millimeters. 

A  valuable  food- fish  of  Borneo;  also  recorded  from  numerous  places 
in  the  Philippines. 
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Family  PLATACIDiE.     Leaf-fishes. 
Platax  orbicularis   (  Furskal) . 

Dusky,  witli  black  ocular  band,  another  band  across  posterior  portion 
of  opercles ;  two  short  bands  across  caudal  peduncle ;  caudal  and  pectorals 
yellowish;  other  fins  grayish,  becoming  black  at  tips.  Nos.  3477  and 
2689;  length,  95  to  100  millimeters. 

Not  of  much  importance  as  a  food  in  Borneo;  common  in  the  Phil- 
ippines. 

Faniily  CIL^.TODONTIDiE.     Buttei-fly-fishes. 

Chaetodon  occellatus  Ulecker. 

Color  yellowish  with  five  brown  bands;  the  anterior  one  darkest  and 
forming  the  ocular  band.  The  upper  portion  of  the  third  band  has  a 
round  black  spot  at  the  base  of  soft  dorsal.  The  fourth  is  on  the  margin 
of  dorsal  and  anal  fins.  This  band  has  white  margins  on  the  caudal 
peduncle.     No.  2575;  length,  65  millimeters. 

Of  no  importance  as  a  food-fish;  recorded  also  from  one  locality  in 
the  Philippines. 

Family  HEPATID^..     Tangs. 

Hepatus  matoides   ( (  uv.  and  Val.). 

Color  dull  brownish;  a  gray  ring  around  base  of  caudal;  dorsal  and 
anal  black;  ventrals  black  at  tips;  pectorals  yellowish;  caudal  grayish 
at  base  and  on  upper  and  lower  margins,  darker  in  center.  No.  2721 ; 
length,  130  millimeters. 

A  food-fish  of  considerable  value;  also  recorded  from  the  Philippines. 

Family  SIGANID^.     Siganids. 
Siganus  vermiculatus  Kulil  and  Van  Hasselt. 

Head  4;  depth  2;  eye  3.50. 

Color  dull  brown,  with  numerous  vemiiculating  blue  lines.  No.  2684; 
length,  226  millimeters. 

A  common  food-fish  of  Borneo,  not  greatly  prized;  also  found  in  the 
Philippines,  where  it  is  extensively  used  in  the  manufacture  of  hagciTg, 
a  native  sauce. 
Siganus  Javus   (Linnteiis). 

Head  3.90 ;  depth  2.10 ;  eye  3.10  in  head. 

Color  dull  brown  above,  with  blue  dots  which  become  larger  and  form 
longitudinal  lines  on  the  lower  half  of  body.  The  blue  color  really 
predominates  below  and  gives  the  appearance  of  brownish  longitudinal 
lines  on  a  bluish  background.  Nos.  2454  and  2513;  length,  118  to  190 
millimeters. 

A  common  food-fish  of  Borneo;  also  common  in  the  Philippines. 
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Siganus  albopunctatus   (Tenuuinck  and  Schlegel). 

Head  3.1;  depth  2.50;  eye  3.35  in  head. 

Color  pale  brownish  above,  bluish  below;  body  covered  with  small 
blue  dots,  considerably  less  than  interspaces;  yellowish-brown  spots  on 
tlie  shoulders.     No.  3470;  length,  22.3  millimeters. 

A  common  food-fish  of  Borneo ;  also  recorded  from  the  Philippines. 

Siganus   hexagonata   JUeokor. 

Head  3.75;  depth  3;  eye  3  in  head. 

Color  bluish,  with  brownish  hexagonal  spots  larger  than  the  inter- 
spaces. The  young  show  scarcely  any  marking  after  being  in  alcohol  a 
short  time.  No.  2488;  length,  235  millimeters;  Nos.  2436  and  2685; 
length,  100  millimeters. 

A  common  food-fish  of  Borneo;  also  recorded  from  the  Philippines. 

Siganus  fucescens   (Iluuttuvn). 

Head  3.65;  depth  2.45;  eye  3.1. 

Color  dull  bluish  with  some  indistinct  darker  spots.  Nos.  2561  and 
2754;  length,  50  to  90  millimeters. 

Common  in  Borneo ;  also  in  the  Philippines. 

Family  TKIACANTHIDiE.     Three-spines. 
Triacanthus  blochi  Bleeker. 

Head  3.10;  depth  2.80;  eye  slightly  greater  than  interorbital,  3.10  in 
head;  snout  1.3  in  head. 

Color  silvery,  with  yello\vish  blotches  on  sides.  Nos.  2598,  2599,  2619, 
2688,  and  2793 ;  length,  65  to  110  millimeters. 

Common  in  Borneo;  also  recorded  from  the  Philippines.  Not  used 
as  food  unless  skinned  immediately  after  death. 

•Family  MONOCANTHID^.     One-spines. 
Monocanthus  chinensis  (Blocli). 

Color  dull  yellowish-brown,  covered  with  numerous  small  black  spots ; 
caudal  barred  with  dusky.  Easily  distinguished  by  the  very  elongate 
ventral  fin.  Nos.  2532,  2661,  2677,  2723,  and  2743;  length,  70  to  150 
millimeters. 

Common  in  Borneo,  also  in  the  Philippines,  but  not  used  as  food  as 
it  is  reputed  poisonous. 

Family  TETEAODONTID^.     Puffers,  Poison-fishes. 
Tetraodon  immaculatus  (Bloch  and  Schneider) . 

In  the  series  before  me  the  young  are  colored  and  marked  the  same 
as  the  adult,  all  being  dull  brown  above  and  yellowish-wdiite  below ;  with 
four  or  five  longitudinal  lines  down  the  back.     Only  one  specimen,  No. 


FISHES   OF   BORNEO.  285 

2784,  shows  many  lines  on  the  belly.     Xos.  2502,  2710,  2774,  2777,  and 
2784;  length,  44  to  184  millimeters. 

Common  in  Borneo;  also  in  the  Philippines.  Regarded  every wliere 
as  poisonous. 

Tetraodon  fluviatilis   (Hamilton). 

Characterized  by  the  large  round  black  spots  which  cover  the  body; 
belly  yellowish-white;  caudal  distinctly  barred  with  black.  Xos.  2527, 
2G00,  2G01,  2G28,  2(J80,  2G81,  and  2771;  length,  45  to  110  millimeters. 

Common  in  Borneo;  also  recorded  from  the  Philippines.  Kegarded 
as  poisonous. 

Spheroides  lunaris  (Bloch). 

Depth  about  3;  eye  3.10.     Color  silvery;  a  slight  dusky  wash  on  back. 
Nos.  25G0,  2G5G,  2677,  and  2G\)1;  length,  90  to  150  millimeters. 
Common  in  Borneo;  also  in  the  Philippines.     Poisonous. 

Family  GOBIID/E.     Gobies. 
Rhinogobius  can  inns   (Ciiv.  and  ^'al.). 

The  most  distinctive  color  marking  of  this  fish  is  the  blue-black  spot 
just  above,  and  on  a  line  with,  the  posterior  margin  of  opercles.  There 
are  also  about  five  dusky  blotches  along  sides,  alternating  with  the 
dusky  bands  over  back;  fins  more  or  less  grayish;  ventrals  darker.  The 
males  usually  have  the  anterior  dorsal  spines  elongate.  Xos.  2443,  2457, 
2522,  2550,  2591,  2G20,  2623,  2631,  2642,  2674,  2718,  2746,  and  2778; 
length,  75  to  120  millimeters. 

Common  in  Borneo,  also  in  the  Philippines.  It  is  of  no  importance 
commercially. 

Oxyurichthus  cristatus   (Daj'). 

Our  specimen  corresponds  perfectly  with  the  description  and  figure 
given  by  Day.^*^     Xo.  2765;  length,  95  millimeters. 
Common  in  Borneo  and  the  Philippines. 

Rhinogobius  nebulosus  (Forsk&I). 

The  mottlings  on  tiii^  specimen  are  not  so  distinct  as  on  our  Philippine 
specimens,  but  this  is  probably  due  to  methods  of  preservation.  Xo. 
2767;  length,  75  millimeters. 

Gnatholipis  callurus  Jordan  and  Seale. 

Our  specimens  from  Borneo  are  identical  with  the  cotype  of  this  species 
from  the  Philippines,  except  number  2593,  which  seems  to  have  a  slightly 
sharper  profile  and  may  be  a  different  species.  Xos.  2453,  2586,  2593, 
2694,  and  2787;  length,  50  millimeters. 

"Fishes  of  India  (1878),  291,  pi.  62,  fig.  8. 
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Glossogobius  aglestes  Jordan  and  Sealo. 

These  specimens  have  tlie  lai'ge  moiiih  and  the  color  markings  of  the 
PJiilippine  cotypes  of  this  species,  although  an  examination  of  a  good 
series  may  show  specific  differences.  Our  specimens  are  in  poor  condition. 
Nos.  2701,  2707,  and  2712;  length,  85  millimeters. 

Family  SCOlUVENIDiE.     Scorpian- fishes. 

Gennadius  stoliczae   (Day). 

Color  pale  yellowish,  mottled  with  brownish;  fms  barred  with  brown; 
no  cranial  spines.     No.  2606;  length,  110  millimeters. 
Not  common ;  recorded  from  the  Philippines. 

Prosopodasys  trachinordes   (Ciiv.  aiid  Val.)- 

Dorsal  111,  12,  4,  anal  III,  3. 

Color  yellowish,  mottled  with  brownish  specks ;  fins  barred  with  dark 
brown.  Nos.  2472,  2533,  2693,  2702,  2709,  2762,  2763,  2775,  and  2791; 
length,  48  to  62  millimeters. 

Not  recorded  from  the  Philippines,  and  differing  chiefly  from  Philip- 
pine species  of  this  genus  in  the  number  of  spines. 

Polycaulus  elongatus  (Cav.  and  Val.). 

These  specimens  agree  Avith  Day's  description  and  figure,^^  which  he 
states  are  identical  with  Bloch  and  Schneiders  type  examined  by  him. 
Nos.  2534,  2741,  and  2779;  length,  60  to  85  millimeters. 

Not  rei^orted  from  the  Philippines. 

Family  PLATYCEPHALID^.     Flatheads. 
Thysanophrys  tentaculatus   (Riippell). 

Color  clove-brown,  without  distinct  bands  over  back,  all  the  fins  more 
or  less  mottled  with  browoiish;  anal  and  ventrals  tipped  with  brownish; 
however,  the  ventrals  are  fully  colored  above.  Tentacles  of  eye  very 
distinct,  the  spines  at  angle  of  opercles  very  short,  about  equal  to  width 
of  nostril.  Head  with  few  low  spines.  No.  2496;  length,  315  milli- 
meters. ,   ^ 

This  species  is  common  at  Sandakan;  it  has  also  been  recorded  from 
Cuyo,  Philippine  Islands.     It  is  esteemed  as  a  food-fish. 

Platycephalus  indicus   (Linnaeus). 

Pale  sepia  above,  yellowish-white  beloAv ;  rays  of  the  dorsals  barred  with 
brown ;  a  dark  median  line  on  middle  of  caudal  fin  with  converging  dark 
lines  from  the  upper  and  lower  portions  of  the  fin,  meeting  the  median 
line  at  its  extremity;  four  or  five  brown  dots  on  the  upper  ray  of  caudal. 

"Fishes  of  India  (1878),  164,  pi.  39,  fig.  6. 
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The  entire  body  has  a  more  or  less  finely  reticulated  appearance.     No. 
2501 ;  length,  IGO  millimeters. 

A  food-fish  of  small  value.  This  species  has  been  reported  from 
nnmorous  places  in  the  Pliilippines. 

Thysanophrys  bobossok  (Bleeker). 

Brownish,  witli  darker -bands  over  !)ack;  sides  of  head  with  four  dark 
vertical  stripes  about  as  wide  as  interspaces;  caudal  banded  with  brow-nish 
and  white ;  spinous  dorsal  with  a  large  dusky  blotch ;  second  dorsal  rays 
banded  with  brown ;  anal  yellowish-white,  some  diisky  spots  on  margin ; 
pectorals  and  ventrals  with  brownish  markings.  Lateral  line  with  small 
spines  anteriorly;  preopercular  spine  7  in  head.  Nos.  2504,  2573,  2652, 
2678,  2704,  2714,  and  2772;  length,  77  to  155  millimeters. 

A  very  common  species  but  not  large  »enough  to  be  of  importance  for 
food.     It  has  not  yet  been  recorded  from  the  Philippines. 

Thysanophrys  scaber  (Linnaeus). 

Grayish-brown,  with  some  very  indistinct  dusky  bands  over  back; 
ventrals  and  anals  with  dusky  tips ;  spinous  dorsal  and  caudal  each  with 
a  dusky  blotch;  soft  dorsal  and  pectorals  barred  with  brown.  Character- 
ized by  the  lateral  line  having  spines  extending  its  entire  length.  Nos. 
2449,  2641,  and  2665 ;  length,  150  to  180  millimeters. 

A  common  species  in  Borneo,  but  not  yet  reported  from  the  Philippines. 

Our  specimens  differed  from  the  figure  given  by  Bleeker  ^-  in  having 
the  lower  and  posterior  half  of  caudal  taken  up  by  a  large  dull  dusky 
blotch,  the  brown  bars  sliowing  only  on  the  upper  portion  of  the  fin. 
It  may  be  different. 

Family   PLEUEONECTID^.     Flounders. 
Microbuglossus  humilis  (Cantor). 

Color  dull  brown,  wdth  numerous  fine  dusky  spots;  a  row  of  larger 
round  black  spots  near  bases  of  fins.  Nos.  2563,  2570,  2576,  2697,  2764, 
and  2766 ;  length,  60  to  70  millimeters. 

Not  recorded  from  the  Philippines. 

Pseudorhombus  javanicus  Hamilton. 

Color  dull  brown,  with  slightly  darker  blotches  and  spots;  two  dark 
spots  on  lateral  line,  one  of  which  has  scarcely  a  trace  of  an  angle  above 
the  nostrils,  the  other  has  it  quite  distinct.  Nos.  2466  and  2471 ;  length, 
155  to  175  millimeters. 

It  is  probable  that  Jordan  and  Richardson  ^^  were  wrong  in  regarding 
P.  polyspilus  collected  by  Doctor  Lung  in  Cavite  as  belonging  to  this 
species. 

"Atlas  Icththy.   (?)   9,  pi.  410,  fig.  5. 
^"Bull.  U.  S.  Bur.  Fisheries   (1907),  37,  281. 
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Cynoglossus  borneensis  (Bleeker) . 

Head  i;  depth  4. 

General  color  dull  yellowisli-wliite ;  the  fins  darker  posteriorly.  No. 
2659 ;  length,  130  millimeters. 

Common  in  Borneo;  not  recorded  from  the  Pliilippines. 

Cynoglossus  kapwasensis  Fowler. 

Nos.  2461  and  2670;  length,  95  millimeters.     These  specimens  seem 
to  correspond  with  the  description  and  figure  given  hy  Fowler."     His 
specimens  came  from  Western  Borneo. 
Cynoglossus  macrolepidotus  Bleeker. 

I  refer  this  to  the  above  species  with  considerable  doubt,  as  our 
specimens  seem  to  be  of  less  depth,  5.50  in  total  length  to  tip  of  caudal. 
The  head  is  5.1,  two  lateral  lines  on  left  side,  scales  large.  No.  2510; 
length,  210  millimeters. 

A  food-fish  of  Borneo  of  considerable  importance;  also  recorded  from 
the  Philippines. 

'*Proc.  Phil.  Acad.  Sci.   (1905),  July,  519. 
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EUPLOTES  VVORCESTERI  SP.   NOV.:  I.  STRUCTURE.' 


Bv  Lawrence  Edmoxds  Gbiffin.- 


Thi.s  pAiplotes  wa.s  discovered  in  Fehiuarv.  !!)<)!•.  in  some  water  from 
Manila  Bay  which  was  hroughl  to  the  hiboratorv  witli  the  L'gg>  of  an 
Aplysiid.  As  the  eggs  decayed  an  infusion  was  pi'oduced  in  whicli  the 
Euplotes  multiplied  freely,  ^ily  attention  was  directed  to  this  form  by 
observing  the  process  of  division  in  a  living  iiulividual  and  noting  that 
the  new  peristouie  appeared  to  lie,  not  on  the  outer  surface  lateral  or 
posterior  to  the  old  one,  l)ut  inside  the  body,  dorsal  to  the  old  peristome, 
remaining  thus  until  the  two  halves  of  the  body  drew  apart.  This  ob- 
servation was  so  at  variance  with  the  processes  of  division  occurring  in 
the  Protozoa  with  which  I  was  then  acquainted,  that  I  made  considerable 
effort  to  verify  it.  Further  study  disclosed  numerous  other  features  so 
interesting  that  it  seemed  desirable  to  make  a  complete  study  of  the 
structure,  division,  and  conjugation  of  the  species.  When  this  Euplotes 
was  discovered  there  were  at  least  three  other  species  of  hypotrichous 
infusoria  in  the  culture,  several  species  of  other  ciliates,  together  with 
flagellates  and  amoeba?.  The  Euplotes  multiplied  /vith  far  greater 
freedom  than  any  of  the  other  protozoa.  From  time  to  time  since  then, 
the  growth  of  the  Euplotes  has  been  stimulated  by  dropping  into  the  jar 
small  pieces  of  thoroughly  cooked  fish  or  Areas,  The  cooking  was 
simply  to  avoid  the  possibility  of  adding  fresh  protozoa  and  bacteria  to 

^  Contribution  from  the  Biological  Laboratory,  Bureau  of  Science,  Manila.  P.  I. 
=  Associate  Professor  of  Zo<Jlogy  in  the  University  of  the  Philippines. 
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the  culliiiv.  Whciiovcr  ;i  pioiKU-  interval  lia.l  passed  since  the  ])vovious 
infusion,  a  rapid  increase  of  the  Euplotes  always  took  place,  so  iliat  liy 
the  tliird  day  after  starting  a  fresh  infusion  the  animals  could  be  round 
l)v  hundreds  in  any  drop  taken  from  tlie  under  surface  of  the  bacterial 
scum  coverinir  iIm  water.  Tlie  cultures  usually  reached  their  maxinuim 
development  two  or  three  days  later;  a  few  hours  after  this  stage  almost 
all  the  animals  died.  It  was  then  impossible  to  liring  about  a  multiplica- 
tion of  the  animals  in  this  jar  l)y  starting  a  fresh  infusion  until  after 
the  ]>rocesses  of  decomposition  of  the  preceding  one  had  been  completed, 
and  the  water  cleared.  Nevertheless,  a  few  Euplotes  could  be  found 
near  the  surface  of  the  water  at  any  time  during  this  period. 

A  blue-green  alga  (an  O.^cillatoria)  grew  well  on  the  sides  of  tlie  Jar 
from  the  beginning,  and  probably  helped  to  preserve  conditions  favorable 
to  the  Euplotes.  The  other  protozoa  died  out  gradually  until  at  tlie  end 
of  a  year  only  one  other  foi-m,  a  species  of  Lemljus,  remained  wiili  tlie 
Euplotes. 

This  Euplotes  appears  to  be  an  undescribed  species,  very  closely 
related  to  E.  vannus;  comparisons  therefore  are  closely  limited  to  the  tAvo 
forms.  The  new  species  is  named  in  honor  of  the  Hon.  Dean  C.  Wor- 
cester, who  has  Ijeen  interested  in  the  study  of  protozoa  for  many  years, 
and  who  has  vigorously  assisted  the  rapid  development  of  scientific 
work  and  education  in  the  Philippines. 

Tlie  form  of  the  animal  is  shown  in  Plate  I,  figure  1,  and  Plate  II, 
figures  2,  3,  and  1-.     The  ventral  surface  is  always  flat,  the  dorsal  surface 

considerably  elevated  in  nor- 
mal individuals.  The  curva- 
ture of  the  dorsal  surface 
varies  to  a  considerable  degree 
in  accordance  with  the  amount 
of  food  eaten,  so  that  in  a 
fresh,  rich  infusion  the  ani- 
mals are  thicker  liodied  than 
in  an  old  or  poor  infusion. 
In  every  culture  some  Euplo- 
tes can  always  be  found  wliich 
are  much  broader  than  the 
normal,  oval  in  outline,  and 
greatly  flattened. 

After  cultures  have  passed 

Fig.   1. — OutHue   sketches  of  three   of  the  deformed  |]|(i|p       nrimC        ffreatlv       mal- 
individuals    which    appear    wheu     cultures    have  .        .    ' 

passed    their    prime.      Specimen    A    seems    to    be  formed    individuals   are    SOme- 

the  result  of  an  aborted  division.  times      COmuiOn        ThcSC      are 

always  much  flattened,  the  dorsal  and  ventral  surfaces  are  parallel,  and 
the  thickness  is  sometimes  only  one-tenth  of  the  Avidth.     A  great  distortion 
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of  the  I'unii  of  the  body  acroiiipauied  by  changes  in  tlie  sliape  and  position 
of  tlie  peristome  frequently  occurs.  These  al)noi'mal  forms  probably  are 
the  result  of  the  same  conditions  which  presently  cause  the  death  of  the 
greater  part  of  the  animals  in  tlie  culture,  that  is,  the  accumulation  of 
wasif  ])roducts  and  toxins  of  the  Euplotes  themselves  and  of  the  bacteria 
present. 

From  riatc  1,  ligure  1.  and  I'lato  11,  figures  2  and  J,  it  will  be  seen 
that  the  greater  part  of  the  peristome  lies  upon  the  ventral  surface,  in 
the  shape  of  a  shallow  depression  the  median  wall  of  which  is  vertical, 
while  the  lateral  wall  curves  from  the  bottom  of  the  peristome  to  the 
level  of  the  ventral  surface.  The  anterior  poi'tion  of  the  peristome  passes 
as  a  sliallow  vertical  depression  across  the  anterior  end  of  the  body  to  the 
right  side.  The  inner  wall  of  the  peristome  turns  abruptly  to  form  the 
ventral  edge  of  this  groove,  while  the  lateral  edge  of  the  peristome  passes 
over  tlie  left  edge  and  then  across  the  anterior  end  of  the  body.  The 
anterior  portion  of  the  peristome  is  slightly  overhung  by  the  projecting 
dorsal  surface. 

A  thin  lamella  projects  from  the  margin  of  the  inner  wall,  com- 
mencing at  the  right  end  of  the  peristome  and  continuing  around  the 
angle  of  the  median  wall.  The  vertical  anterior  portion  of  the  peristome 
thus  lies  between  the  projecting  ledge  of  the  dorsal  surface  and  the 
marginal  lamella.  (Plate  1,  figure  1;  Plate  II,  figure  2.)  I  have  never 
found  this  marginal  lamella  extending  far  back  of  the  angle  of  the 
peristome.  Minkiewicz  publishes  several  sketches  showing  it  to  extend  as 
far  as  the  mouth  in  E.  vannu-s.  In  other  species  of  Euplotes,  for  example 
E.  harpa,  the  marginal  lamella  is  developed  to  a  much  greater  extent. 
It  is  not  vibratile,  its  function  being  purely  passive. 

Posteriorly,  the  lateral  edge  of  the  peristome  turns  toward  tlie  mid-line 
in  a  graceful  curve,  which  is  continued  into  the  posterior  wall  of  the 
pharynx.  The  posterior  margin  of  the  ])eristome  is  deepest  next  to  the 
mouth,  and  the  lateral  wall  becomes  more  and  more  nearly  vertical  as 
it  approaches  the  mouth.  The  inner  margin  of  the  peristome  sometimes 
stops  where  it  joins  the  outer  margin  back  of  the  mouth,  but  usually 
continues  as  a  low  ridge  for  a  little  distance  past  that  point.  A  slight 
curvature  of  the  inner  wall  of  the  peristome  occurs  below  the  mouth. 
(Plate  I,  figure  1,  Plate  II,  figure  -4.)  The  adoral  zone  of  membranelke 
lies  close  against  the  outer  margin  of  the  peristome,  leaving  the  median 
portion  of  the  groove  free  from  cilia  or  other  vibratile  organs. 

The  ventral  surface  crtrves  dorsad  rather  abruptly  back  of  the  five  large 
anal  cirri,  then  again  becomes  horizontal;  the  caudal  end  of  the  body  is 
thus  much  thinner  than  other  parts.  A  low  ridge  extends  along  the  right 
margin  of  the  ventral  surface.  Each  of  the  anal  cirri  stands  in  the 
posterior  end  of  an  elongated  depression  of  the  surface,  separated  by  ridges 
which  attain  a  far  greater  development  in  other  species  of  the  genus. 
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Fig.  2. — A  cross  section  passing 
through  the  mouth,  the  adoral 
membranellae,  o.  c,  and  the 
suboral   membranellje,   s.   o. 


through 
mouth,  the  sub- 
oral  membranellre. 
the  pharynx  and 
pharyngeal      mem- 


Moiil/i  (111(1  jilianiii.r. — Tlio  inoiilli  is  situated  ui)on  the  vtTtieal  median 

wall  of  the  peristome. 
The  curving  posterior  side 
of  the  peristome  forms  its 
]iosterior  and  part  of  its 
doi'sal  maro-in. 

The  outline  of  the 
mouth,  instead  of  l^eing 
regularly  round  or  oval,  is 
(juite  irregular,  being  about 
twice  as  wide  along  the 
ventral  edge  as  along  the 
dorsal.  The  ventral  ex- 
Fu;.  3.— Cross  sec-  tension  of  the  moutli  and 
t  i  o  n       pas  smg   piijii-yj-^x    accomjuodates    a 

t  h  e    ^ 

group  of  membranella?  to 
which  I  have  applied  the 
name    suhoral.      (Plate    I, 

branellae,    and    the     -p  ^  .    p^^j^g    JJT     fl  ,^^j.g 

adoral    zone.  o  ^      o 

5;  text  figures  2  and  3.) 
The  bases  of  the  suboral  membranellge  lie  in  a  definite  oval  area,  possibly 
a  region  where  the  pellicle  is  thinned.  By  examining  living  specimens 
it  was  impossible  to  determine  whether  the  sul)oral 
membranellcTe  were  u])on  the  ventral  lip  of  the 
mouth,  or  upon  the  projection  of  the  anterodorsal 
wall.  The  latter  seemed  to  be  the  case.  It  was 
only  when  sections  had  been,  made  that  the  exact 
position  of  the  suboral  membranellae  was  demon- 
strated. Jnst  posterior  to  the  suboral  membra- 
nellse  is  a  small  elevation  of  the  floor  of  the 
pharynx.      (Text  figures  3  and  6.) 

The  pharynx  passes  to  the  right  and  forward, 
its  posterior  outline  l)eing  a  continuation  of  the 
regular  curve  of  the  outer  wall  of  the  peristome. 
The  pharynx  narrows  considerably  just  inside  the 
mouth,  after  which  the  anterior  wall  approaches 
the  posterior  very  gradually.  The  inner  end  of 
the  pharynx  is  blunt  and  comparatively  wide.  The 
anteroventral  angle  of  the«  pharynx  forms  a  deep 
groove  which  extends  from  the  corresponding  angle 
of  the  mouth  to  past  the  middle  of  the  pharynx. 
(Plate  III,  figure  5;  text  figure  4.) 

The  zone  of  adoral  membranellae  continues  into 
anteroventral  groove  of   fhe   phar}Tix    without  a   break,   although   with    a 
gradual  reduction   in  the  length  and  breadth  of 


Fig.      4. — A      longitudinal 
section,       showing      the 
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the  individual  iin.'iiil)ranfll;v.  Tiie  inembvanclla'  of  this  series  which 
lie  inside  the  pharynx  may,  lor  eonveniente,  be  termed  the  pharyiujcaJ 
membranellae.  They  vary  in  number;  usually  there  are  from  twenty  to 
twenty-four,  thougli  a  few  more  or  less  may  be  found.  It  will  be  obsevved 
that  twenty-four  nu'nd)ranellse  are  shown  in  text  li.uure  ."),  and  that  this 
section  does  not  include  quite 
the  full  lenjith  of  the  ])liarynx. 
Althouirh  the  nund)er  of  the  mem- 
branelhv  inside  of  the  ])harynx 
is  subject  to  considerable  varia- 
tion. 1  have  never  noticed  so  snuill 
a  number  as  S,  which  is  the 
numljer  ^linkiewicz  found  in  his 
Bhuk  Sea  specimens  of  K.  raiind,^. 
I  also  find  the  ])harynx  to  extend 
consi(leral)ly  farther  into  the  body 
than  is  represented  by  the  figures 
of  Minkiewicz.  It  is  often  only 
by  rery  careful  examination,  even 
with  an  immersion  lens,  that  the 
innei'  end  of  the  pharynx  can 
accurately     be     outlined,     partly 

because  of  the  thickness  of  OVerlv-    ^-lo.   S— a   tangential   section  passing  through 

the   dorsal   wall   of  the   pharynx.      The   rows 
ing      granular      protoplasm,       and         of   basal   granules   of   the    pharyngeal    inem- 
partlv     because     of     the     increased         branelK-e   and  of  the  eudoral   cilia  show  the 
■  ,  .  arrangement    of   these    organs. 

delicacy  of  the  vibratile  organs  in 

the  inner  part  of  the  phar^Tix  and  of  the  walls  of  the  pharynx  itself. 

The  pharyngeal  membraiiella^  lie  on  the  rounded  posterodorsal  surf-ace 
of  the  pharynx,  leaving  part  of  the  dorsal  surface  which  is  not  occu])icd 


Fig.  6. — Part  of  a  longitudinal  section  passing  just  inside  the  mouth. 
s.  o.,  suboral  membranellae ;  c.  o.,  endoral  cilia,  which  in  this  section 
are  well  down  on  the  anterior  wall. 
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by  ihi'iii.  Ill  llli^^  spai-f  lie  several  oblique  rows  of  iiiio  cilia  whieli 
probably  aiv  bomologous  -with  the  endoral  cilia  of  other  Hypotriclia. 
(See  text  figures  5  ami  6;  Plate  I,  figure  1.)  At  the  oral  aperture  three 
or  four  of  these  rows  (occasionally  more)  lie  side  by  side,  forming  a 
ciliated,  band  which  extends  fTom  the  mouth  to  the  inner  end  of  the 
pharynx,  narrowing  slightly  as  it  passes  inward.  These  cilia  are  the 
most  difficult  feature  of  the  ciliation  to  observe  in  the  living  animal,  but 
with  fnvoi'.iliK'  specimens  and  using  high  powers  of  magnificatiou  the 
lines  of  vibrating  organs  can  he  seen.  However,  I  could  not  be  sure 
of  the  observation  nor  of  the  nature  of  the  organs  without  recourse  to 
sections,  which  showed  the  cilia  and  their  arrangement  with  sufficient 
clearness.  (See  text  figures  5  and  6.)  The  ends  of  the  rows  of  endoral 
cilia  may  extend  upon  the  anterior  wall  of  the  pharynx.  (See  text 
figure  6.) 

I  have  since  found  the  suboral  group  of  niembranellas  and  the  endoral 
cilia  in  another  unidentified  species  of  Euplotes,  and  therefore  venture  to 
suggest  the  possibility  that  these  structures  may  be  found  in  still  other 
species  of  the  genus.  The  praeoral  cilia  of  E.  harpa  described  by  Wal- 
lengren  are  different  in  position  and  arrangement  from  both  the  suboral 
membranellffi  and  the  endoral  cilia  of  E.  worcesteri.  They  may,  however, 
be  homologous  to  the  endoral  cilia. 

The  extreme  shortness  of  the  pharynx  is  a  noticeable  feature  in  most 
of  the  Hypotricha.  The  organ  reaches  its  greatest  development  in  the 
Euplotidse,  especially  in  the  genus  Euplotes.  The  pharynx  of  Euplotes 
v:orcesteri  is  longer  than  that  of  any  other  Euplotes  kno^ai;  however, 
that  of  E.  vanniis  is  only  slightly  shorter.  In  other  species  of  the  genus 
the  length  of  the  pharynx  is  much  less.  The  forward  curvature  of  the 
pharynx  of  E.  worcesteri  and  E.  vannus  also  is  remarkable  among 
Hypotricha. 

The  adoral  and  pharyngeal  membranella?  and  the  endoral  cilia  are  in 
nearly  constant  motion.  In  addition  to  gathering  food  particles  the 
anterior  adoral  membranellse  appear  to  be  the  principal  natatory  organs 
of  the  animal.  The  suboral  membranellse,  on  the  contrary,  are  apt  to  be 
found  at  rest  except  when  food  is  being  swallowed.  These  membranellge 
appear  to  be  triangular.  The  small  area  covered  by  them  is  oval  in 
outline,  its  axis  obliquely  inclined  to  the  ventral  edge  of  the  oval  aperture. 
The  tips  of  the  outermost  membranellaj  project  slightly  from  the  mouth, 
and  just  clear  the  tips  of  the  adoral  membranellse.  Direct  observation, 
many  times  repeated,  has  proved  that  food  particles  which  arrive  at  the 
mouth  are  seized  between  the  adoral  membranellse  above  and  the  suboral 
below,  and  forced  into  the  pharynx. 

That  the  thrusting  power  of  the  two  sets  of  membranellse  is  consider- 
able was  shown  one  day  when  I  observed  a  Euplotes  which  had  captured 
and  was  trying  to  swallow  a  small  Lembus  rather  more  than  one-half  as 
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Ion*,'  as  itself.  When  first  seen  the  Euplotes  liad  the  anterior  end  of  the 
Lenibiis  in  its  pharynx.  The  Leinhus  was  alive  aud  struggling;  several 
times  it  was  forced  along  the  pharynx  and  its  tip  entered  the  protoplasm 
of  the  Euplotes;  once  nearly  one-half  its  l)ody  wa.s  in  the  endosarc  of 
its  eaptor.  However,  each  time  it  forced  its  way  back,  ami  linally  escaped 
altogether  from  the  Euplotes  and  moved  away  giving  no  evidence  of 
Inning  received  any  harm.  On  another  occasion  a  Euplotes  was  found  in 
tile  act  of  swallowing  an  amoeba  of  elongated  form.  A  little  less  than 
one-iialf  of  tlie  body  of  the  ama'ba  then  lay  in  the  pharynx,  completely 
tilling  about  two-thirds  of  this  organ,  and  blocking  the  membranellse 
so  that  none  of  them  could  act.  As  a  result,  after  a  lew  efforts  the 
anneba  reverse<l  the  direction  of  its  motion  and  crawled  out  of  the 
pharynx,  across  the  adoral  zone,  and  away.  I  have  frequently  observed 
that  small  prot«Jzoa  and  Iwcteria  are  thrust  into  the  mouth  betw'een  the 
adoral  and  suboral  membranella?  and  then  are  pushed  along  by  the 
pharyngeal  membranelke  and  cilia;  currents  of  water,  conveying  food 
particles  from  the  mouth  to  the  tip  of  the  pharyiLx,  do  not  appear  to 
exist.  A  similar  conclusion  was  Tecently  reached  by  SchiifTer  regarding 
the  process  of  swallowing  in  Stentor. 

The  function  of  the  endoral  cilia  is  more  difficult  to  understand  tlum 
that  of  the  suboral  membranelke,  because  direct  observations  are  almost 
impossible.  Large  food  bodies  which  reach  the  mouth  are  gra.sped  easily 
between  the  two  sets  of  membranella?.  In  the  case  of  small  particles, 
like  bacteria,  the  process  may  be  diflferent.  Only  those  which  reach  the 
mouth  at  the  level  of  the  tips  of  the  adoral  menibranellge  will  be  seized  in 
the  numner  described.  Those  which  lie  in  a  lower,  i.  e.  more  ventral, 
level  will  pass  over  the  posterior  wall  of  the  peristome  with  the  currents 
of  water.  Those  which  arrive  at  the  dorsal  part  of  the  oral  aperture  will 
l)e  brought  within  reach  of  the  endoral  cilia  and  pushed  along  to  the  tip 
of  the  pharynx.  If  the  Euplotes  lies  with  its  dorsal  side  up,  the  par- 
ticles captured  by  the  endoral  cilia  may  fall  out  of  their  reach  to  the  ven- 
tral side  of  the  pharynx,  but  there  they  will  be  pushed  along  by  the 
tips  of  the  pharyngeal  raembranellEe.  However,  if  the  Euplotes  is  swim- 
ming with  the  ventral  side  up  as  is  frequently  the  case,  the  particles 
captured  by  the  endoral  cilia  will  be  thrust  along  by  them  until  the  inner 
tip  of  the  pharynx  is  reached.  In  addition,  the  inclined  position  of  the 
pharyngeal  membranellae  is  such  that,  with  the  animal  in  .this  position, 
any  particles  which  escape  from  them  will  drop  directly  upon  the  endoral 
cilia  and  will  also  be  passed  down  the  pharynx.  The  pharyngeal 
apparatus  of  Euplotes  is,  therefore,  a  remarkably  efhcient  one. 

On  the  other  hand,  if  we  view  the  adoral  zone  of  membrauellas  as  a 
mechanical  food  conveyor  alone,  its  efficiency  is  very  low,  for  the  currents 
produced  by  it  are  so  strong  that  nearly  every  particle  drawn  into  the 
peristome  is  thrown  out  again  over  the  posterior  border  at  a  high  speed. 
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A  vi'iT  low  ix'ix'oiitafxc  of  partieU'S  is  llirown  into  the  aii.izle  when'  tlie 
iiioiitli  is  loi-atod  and  laii^i'  minilx'i's  of  lliese  eventually  ai'c  lost.  11  ow- 
ovev,  the  adoral  zone  is  more  than  a  food  conveyor,  it  is  also  the  pi'iueipal 
orcran  of  locomotion:  a  balance  of  functions  exists  such  that  an  increase 
of  etiiciency  in  cither  direction  withoiil  other  inodidcations  would  he 
fatal. 

'JMiis  Euplotes  a|)pears  to  he  selective  in  its  feeding,  if  tests  made  with 
carmine  are  of  any  value,  for  I  liave  seen  Itiit  one  sjiecimen  which 
swallowed  any  carmine  granules,  and  that  one  took  only  a  few.  While 
bactei'ia  were  being  swallowed  in  large  numbers,  the  carmine  grains  were 
swept  out  of  the  peristome  as  if  the  animal  Avere  unctmscious  of  their 
existence.  The  experiment  has  been  repeated  several  times  and  some 
hundreds  of  Euplotes  observed.  It  is  noticeable  also,  that  when  several 
kinds  of  food  are  present  in  an  infusion  one  kind  appears  to  be  preferred, 
as  is  proved  by  the  Jiature  of  the  food  masses  in  the  bodies  of  the  in- 
fusorians. 

Minute  food  particles  are  collected  in  the  form  of  a  dense  ball  at  the 
inner  end  of  the  pharynx  before  being  swallowed,  as  in  many  other 
infusorians.  Eooni  for  this  is  provided,  not  in  the  pharynx  itself,  but  in 
an  evagination  of  the  anterior  side,  projec'ting  into  the  endosarc,  and 
increasing  in  size  as  the  food  mass  grows.  Text, figure  5  shows  an  early 
stage  of  the  evagination,  and  a  later  stage  is  represented  in  Plate  V, 
figure  10.  When  the  ball  is  finallv  ingested  no  visible  laver  of  water 
accompanies  it. 

Memhranella'. — The  nundjer  of  adoral  membranella?  varies  between  45 
and  70.  The  anterior  ones  are  strikingly  long.  (Plate  I,  figure  1.) 
Passing  toward  the  mouth,  a  gradual  reduction  in  length  occurs  so  that 
near  and  at  the  mouth  they  are  able  to  swing  freely  within  the  edges  of 
that  opening. 

Minkiewicz  describes  the  adoral  membranella  of  E.  vannus  as  trian- 
gular, and  Wallengren  represents  those  of  E.  harpa  as  of  a  similar  shape. 
After  repeated  examination  I  am  convinced  that  the  shape  of  the  ex- 
panded membranella  of  E.  worcesteriis  nearly  rectangular,  about  as  shown 
in  Plate  I,  figure  1.  However,  some  are  longer  on  the  outer  than  the 
inner  side,  while  very  frequently  during  action  the  membranella  assume 
a  triangular  shape  by  the  inner  side  being  draAvn  toward  the  outer.  The 
membranellse  of  this  genus  are  extremely  flexible  organs,  showing  but  little 
modification  from  the  condition  of  free  cilia. 

The  membranella?  of  this  species,  even  in  the  living  condition,  do  not 
appear  to  be  homogeneous.  As  soon  as  the  motion  of  these  organs  slows 
in  a  captured  specimen,  each  membranella  appears  to  consist  of  a  double 
row  of  delicate  cilia,  closely  set,  and  moving  exactly  together  but  without 
any  visible  uniting  substance. 

After  fixation  and  staining,  no  matter  what  the  method,  the  appearance 
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of  st'paratt.'  ciliii  is  even  iiion-  dotiiiitr.  Kwu  where  ilie  nioinhranella' 
appear  to  be  chaiiaed  only  slij^litly  l)y  llio  fixation,  the  cilia  of  which  they 
are  composed  are  all  perfectly  distinct  and  separate.  There  are  no  places 
where  a  few  ai)pear  to  l)e  fused  in  a  ]»late,  lyinjr  regulaily  and  ])arallel 
as  one  would  expect  to  find  if  the  nieiid)ranelhe  were  definite  protoplasmic 
plates.  Kach  cilium  can  clearly  hv  traced  from  l)asal  fjrranule  to  tip,  as 
a  separate  and  distinct  unit.  The  individuality  of  the  cilia  is  Mel  I  ■^hown 
by  sections  cutting  the  niend)ranelhv  above  their  bases. 

It  nuiy  be  that  during  life  there  e.\i»;ts  a  film  of  protoj)lasm  joining  liie 
cilia,  too  delicate  to  be  seen,  and  destroyeil  by  the  slightest  disturbance  of 
noiiiuil  conditions.  I  have  seen  the  se])arate  cilia  of  the  membranella^ 
so  many  times  in  the  living  aninuil  where  there  seemed  to  be  very  little 
disturbance  of  conditions,  that  1  am  iiiclined  to  believe  that  the  mem- 
branelUv  of  this  form  are  composed  of  distinct  cilia  with  movements  so 
perfectly  coiirdinated  that  they  act  and  ordinarily  appear  as  a  single  and 
delicate  blade.     ^liibius  also  came  to  the  same  conclusion. 

The  view  held  by  the  majority  of  zoologists  is  that  the  niembranelhv 
are  formed  by  the  fusion  of  cilia.  This  Eu|)lotes  shows  the  individual 
cilfa  better,  with  less  fusion,  than 
the  majority  of  other  forms  which 
have  been  studied.  Instead  of  ar- 
guing from  the  appearances  ]3ro- 
duced  by  certain  I'eagents,  one  or 
two  structural  characters,  and  tlu- 
general  probabilities  of  develop- 
ment, we  here  are  able  to  see  the  unit- 
of  which  the  organ  is  composed 
in  the  living  s]K»cimen.  This  is  true 
of  both  adoral  and  sul)oral  niem- 
branella^. 

Each  membianeila  of  the  adoral 
zone  occupies  the  middle  of  a  shal- 
low groove  crossing  the  zone.     The 

bases  of  the  cilia  of  the  membranelhv     Fig.    7.— Basal    granules    of    three    adoral 

are     united     bv     a     slightly     elevated  niembranellae    and    the    outlines    of    the 

"^  grooves  about  their  bases. 

ridge    of    the    cctosarc.     The    basal 

ridge  stains  more  deeply  than  the  surrounding  protoplasm.  At  the  base 
of  each  membranella  lies  an  iri'cgularly  double  row  of  large  l)asal  granules, 
a  single  granule  for  each  cilium. 

Cirri. — The  arrangement  and  location  of  the  cirri  need  no  special 
description,  variation  from  that  shown  in  Plate  I,  figure  1,  being  in- 
frequent except  for  one  group.  The  small  cirri  shown  on  the  right 
posterior  margin  are  frequently  altogether  absent,  and  when  present  they 
may  !)e  either  one,  two,  or  three  in  number. 
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The  ffature  of  most  intcjest  in  iT'gai'd  to  the  cirri  is  tlie  ease  witli  wliieli 
llie  iiulividiial  cilia  of  wliich  they  are  composed  may  he  demonstrated. 
After  the  Euplotes  ha\c  been  confined  for  only  a  few  minutes  under  a 
cover-glass,  the  til>s  of  the  cirri  become  frayed,  and  a  little  later  the 
entire  cirrus  has  changed  to  a  brush  of  strong  cilia  which  may  either  beat 
as  a  unit,  or  each  cilium  may  move  independently. 

All  reagents  cause  the  cini  to  break  more  or  less  into  their  ciliary 
elements,  while  a  change  in  the  density  of  the  water  will  cause  them  to 

Ijrush  instantly  and  most  markedly 
of  all,  tliough  the  animal  may  still 
..'•.;  1)6   alive.     Each   of  these   cilia   is 

connected  with  a  basal  granule. 
(Text  figure  8;  Plate  III,  figure 
8.)  The  basal  granules  lie  in  a 
plate  of  specially  dense  and  stain- 
able,  nongranular  ectosarc.  (Plate 
III,  figure  8.) 

On  examining  tangential  sections 
of  the  ventral  surface  of  the  body, 
it  was  found  that  the  basal  granules 
of  each  cirrus  are  arranged  in 
several  parallel  rows  (text  figure 
8),  the  rows  being  slightly  oblique 
to  the  axis  of  the  body.  That  the 
cirri  are  composed  of  bundles  of 
fused  cilia  has  been  believed  for 
showing  the  rows  of  basal  granules  and  niany  years.     This  last  observation 

some  of  the  contractile  fibrils  of  the  cirri.     -^^.^.^^^^^     -^     addition,     that     each 

cirrus  has  de^-eloped,  not  from  a  single  low,  but  from  several  of  the  rows 
of  cilia  which  we  may  imagine  to  have. covered  the  body  of  the  ancestral 
form.  It  has  heen  difficult  to  reconcile  this  theory  with  the  observations 
of  Stein  and  St3rki  that  the  new  cirri  of  Stylonichia  arise  from  portions 

of  a  delicate  undulating  membrane. 
My  own  observations  of  the  develop- 
ment of  cirri  in  Euplotes  worccsteri 
lead  me  to  believe  that  this  objection 
is  not  serious.  (See  Part  II.)  In 
addition  Wallengren  observed  that  in 
Euplotes  liarpa  and  Stj^onichia  the 
rudiments   of  the  cirri   anpear   sepa- 

FiG.   9. — Contractile    fibrils    of    the    cirri, 

drawn     from     an     unstained     specimen    ratcly 
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gential    section 
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fixed     in     corrosive-formol-acetic, 
lowed  by  alcohol. 


fol- 


In  connection  with  the  bases  of  the 
cirri  are  certain  endoplasmic  fibers. 
(Plate  II,  figure  4;  text  figure  9;  Plate  III,  figure  8.)  A  fiber  passes 
forward  from   the  base  of   each   anal  cirrus,   the   five   fibers  gradually 
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converging^  until  they  end  close  to  eaeh  other  at  the  anterior  extremity  of 
the  ventral  surface.  Occasionally  they  seem  to  unite  as  described  by 
Maupas,  but  I  do  not  find  this  condition  so  frequently  as  the  other. 
These  fine  fibrils  are  much  larger  and  more  readily  seen  than  the  fibrils 
of  the  other  cirri.  I  have  never  seen  in  one  specimen  so  many  fibrils 
as  Prowazek  sliows  in  his  figures  of  E.  harpa.  Tlie  fibrils  of  tiie  anal 
cirri  are  seen  easily  in  the  living  animals,  aiid  they  become  quih'  con- 
spicuous after  staining  with  aceto-carmine.  They  are  not  as  easily  st  t.ii 
in  sections,  becauso  of  tlie  difficulty  of  cutting  sections  exactly  parallel 
with  their  course. 

Plate  II,  figure  f,  represents  the  librils  seen  in  a  living  animal :  text 
figure  9  shows  othei-s  seen  after  fixation,  but  without  staining.  Plate  III, 
figure  8^  is  a  drawing  of  a  section  stained  with  iron-hiematoxylin. 

From  these  figures  it  will  be  seen  that  the  fibrils  could  not  be  traced 
from  the  base  of  every  cirrus,  and  that  different  arrangements  were  found 
in  different  specimens.  In  general  it  may  be  stated  that  the  fibrils 
seemed  to  be  most  developed  in  connection  with  the  strongest  or  most 
used  cirri. 

The  fibrils  lie  just  inside  the  ectosarc,  or  it  might  be  better  to  say  in 
the  inner  layer  of  ectosarc.  Each  ends  in  the  basal  plate  of  dense 
])rotoplasni  under  the  cirrus.     They  appear  to  be  round  in  cross-section. 

It  also  will  be  noticed  from  the  figures  that  more  than  one  fibril  is 
connected  to  several  of  the  frontal  and  abdominal  cirri.  I  have  never 
seen  more  than  the  single  fibril  for  each  anal  cirrus.  If  the  fibrils  are 
contractile,  as  seems  altogether  probable,  they  are  developed  around  the 
bases  of  the  cirri  in  such  directions  as  to  assist  in  producing  the  ordinary 
motions.  As  the  anal  cirri  have  only  a  single  strong  motion,  a  vigorous 
kick  directed  backward,  each  needs  but  a  single  strong  fibril.  The 
movements  of  the  other  cirri  are  more  varied  and  consequently  the 
fibrils  are  more  numerous.  It  may  be  that  such  fibrils  are  connected 
with  all  the  cirri,  but  only  a  few  are  visible  in  any  specimen;  or  it  is 
possible  that  the  ordinary  contractility  of  the  ectosarc  is  sufficient  to 
produce  the  movements  of  the  smaller  cirri  and  that  no  specialized  fil)rils 
exist. 

In  this  connection  the  fact  may  be  mentioned  that  the  two  left 
marginal  cirri  (back  of  the  peristome)  do  not  have  the  striking  or 
kicking  motion  of  the  others,  but  lash  rapidly  and  forcibly  with  a  spiral 
motion. 

Engelmann  noticed  that  a  very  fine  plasma-thread  arises  from  each 
marginal  cirrus  of  Stylonicliia,  which  can  be  followed  close  to  the  vential 
surface  nearly  to  the  mid-line  of  the  body.  Maupas  repeated  this  obser- 
vation and  also  discovered  the  fibrils  of  the  five  anal  cirri  of  Euplotes. 
The  anal  cirri  of  Stylonichia  possess  similar  fibrils.  Engelmann  sug- 
gested that  the  fibrils  were  nervous  in  function,  radiating  from  a  common 
nerve  center,  but  Biitschli  believed  them  to  be  similar  to  the  intracellular 
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lil)rils  of  c-iliiitc'd  iiietazooii  cells,  iiiul  pi-ohahly  (oiitiactik' ;  this  i.s  iiuieli 
the  more  reasonable  x'ww.  Everv  detail  of  arrangement  and  strncture 
indieates  that  the  liluils  are,  prim-ipally  at  least,  contractile  in  function. 
A  rehition  with  tlie  niyoneines  of  other  Ciliata  suggests  itself  inune- 
(liateiv;  and.  if  each  cirrus  rei>resents  the  highly  developed  and  specialized 
remnant  of  se\eral  rows  of  cilia,  it  seems  possible  that  some  of  the 
myonenies  of  these  rows  may  have  remained  and  developed  accordingly. 
The  objection  to  this  theory  is  twofold:  Urst,  lliat  many  of  tlie  fibrils 
run  in  directions  which  bear  no  relation  to  the  hypothetical  original 
ciliary  rows;  and,  second,  that  while  each  cirrus  lias  several  rows  of  basal 
granules,  the  fibrils  do  not  correspond  to  these  rows. 

Sciisori/  h'risfks. — The  Hypotricha  are  commonly  described  as  having 
nuuierous  immotUe  bristles  on  the  dorsal  surface,  which  probably  are  the 
jiioditied  vestiges  of  a  once  close  ciliation  (see  Biitschli,  Doilein,  et  al.). 
A  sensory  function  is  ascribed  to  them,  and  the  name  of  sensory  bristles 
will  be  adopted  here  without  questioning  the  correctness  of  its  application. 

I  find  that  Eiiploles  worcesteri  possesses  not  only  the  usual  dorsal 
bristles,  but  also  several  rows  and  definitely  arranged  groups  of  ventral 
bristles.  The  bristles  of  this  Euplotes  are  extremely  short  and  trans- 
parent, rendering  direct  observation  most  difficult ;  but  as  the  base  of  each 
bristle  is  usually  surrounded  with  refringent  ectosarcal  granules,  their 
positions  can  easily  be  seen.  Plate  II.  figure  3,  is  drawn  from  a  specimen 
in  which  tlie  1)ristles  were  unusually  clear.  The  tips  were  bluntly  pointed, 
while  the  bases  were  expanded.  The  shape  is  decidedly  different  from 
that  of  the  bristles  heretofore  described  in  various  Hypotricha  by  other 
observers,  and  from  the  bristles  of  other  species  of  Euplotida^  whicli  I 
myself  have  observed.  The  bristles  of  the  ventral  surface  are  even  smaller 
and  more  difficult  to  observe  than  the  dorsal  ones.  I  find  no  record  of 
any  previous  observation  of  these  ventral  sensory  bristles,  although 
Stein  saw  the  granules  which  surround  their  bases  along  the  sides  of  the 
adoral  zone  of  membranellae  in  Euplotes  charon  0.  F.  M.  These  obser- 
vations have  been  repeated  many  times,  and  careful  examination  has 
been  made  on  numerous  occasions  to  determine  that  a  bristle  stood  at  the 
center  of  each  group  of  granules.  As  the  granules  are  so  easily  seen,  and 
the  In-istles  are  distinguished  only  with  difficulty,  there  was  manifestly 
some  danger  of  assuming  that  each  group  of  granules  necessarily  indicated 
the  position  of  a  bristle.  The  bristles  of  the  dorsal  surface  usually  lie  in 
eight  longitudinal  rows,  although  six,  nine,  or  ten  rows  are  found.  It 
happens  that  Plate  II,  figure  3,  is  drawn  from  the  only  specimen  I  have 
ever  seen  having  six  rows. 

Upon  the  ventral  surface  the  bristles  are  always  arranged  as  follows: 
First,  there  are  several  bristles  about  the  base  of  each  ciriiis ;  usually 
four,  occasionally  six,  at  the  bases  of  the  large-  cirri,  and  two  or  three 
beside  the  smaller  ones.  (Plate  II,  figure  4.)  Second,  there  is  a  row  of 
bristles   on   each   side   of   the   adoral   zone   of   membranelbce ;   with    few 
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exc'i'])ti()ns  a  bristle  stands  opposite  either  end  ot  e;u-li  nieniljranella. 
Third,  a  short  row  of  hir<fer  hristles  lies  alon^i;  the  posterior  half  of  the 
left  margin.  These  hristles  are  of  about  the  same  size  and  are  spaced 
about  the  same  as  the  bristles  of  the  dorsal  surface.  The  arrangement 
of  these  sensory  bristles  of  the  ventral  surface  gives  further  su[)]i(U-t  to 
tlie  view  that  the  bristles  are  modified  cilia,  'i'he  resemblance  hiiween 
the  row  of  hristles  on  the  inner  side  of  the  adoral  zone  to  what  some 
authors  call  the  ])aroriil  or  preoi-al  cilia  of  forms  such  as  Stylonichia  and 
Ti-ostyla  is  obvious.  The  outi'r  row  of  bristles  evidently  represents  a 
nuirginal  row  of  cilia. 

Pellicle. — The  btxly  is  covered  l)y  a  thin  tough  j)i'llicle  which  is  usually 
very  difficult  to  distinguish  from  the  outer  layer  of  j)i()toplasm.  Some 
specimens,  after  treatment  with  a  modification  of  the  (iolgi  method, 
show  a  quite  regular  netwoi'k  of  wrinldes  in  tlic  pellicle.  On  another 
occasion  an  accident  in  focusing  caused  the  breaking  and  partial  crushing 
of  a  nund)er  of  stained  s]x'cimens.  The  pellicle  wa.s  then  easily  distin- 
guished where  it  projected  i)evond  the  protoplasm  at  broken  edges,  and 
also  where  it  had  shrunk  and  wrinkled  on  the  surface  of  the  body  as  soon 
as  the  slight  tension  to  which  it  had  been  subjected  was  relieved.  The 
pellicle  is  extremely  clear  and   trans[)arent.  an<l  shows  no  structure. 

The  cirri  project  through  openings  in  the  ])ellicle  which  are  a  little 
larger  than  the  leases  of  those  organs,  leaving  a  narrow  space  around  the 
l)ase  of  each  cirrus  wln-i-e  the  protoplasm  is  unprotected.  In  one  of  my 
cultures  great  nund)ers  of  small  anueba'  appeared,  and  L  then  observed 
.several  Euplotes  which  were  attacked  by  the  amoobiv,  the  latter  thrusting 
part  of  the  body  into  the  Euplotes  through  the  unprotected  space  at  the 
base  of  a  cirrus,  while  half  or  more  of  the  body  remained  outside. 

Ectosarc  (Plate  HI). — The  ectosarc  forms  a  very  definite  layer  of 
considerable  thickness,  which  can  be  distinguished  easily  in  both  living 
and  stained  specimens.  I'he  nuirked  feature  of  the  ectosarc  is  a  single 
layer  of  large  alveoli  filled  with  clear,  homogeneous,  and  apparently  fluid 
substance.  These  alveoli,  viewed  from  the  surface,  give  the  ectosarc 
very  much  the  appearance  of  being  composed  of  cells.  (Plate  IIT,  figure 
7.)  "^rhe  walls  separating  the  alveoli  are  usually  very  thin,  but  may 
contain  smaller  alveoli  of  similar  nature.  Their  depth  is  in  most  cases 
almost  the  thickness  of  the  ectosarc,  although  it  is  not  uncommon  to 
find  two  layers  of  smaller  alveoli.  The  contents  of  the  alveoli  stain  with 
Lyons  blue,  while  the  walls  do  not ;  I^yons  blue  used  in  combination  with 
acetic-carmine  gives  a  very  sharp  jiicture  of  the  alveolar  structure  of  the 
ectosarc.  The  contents  of  the  alveoli  do  not  shrink,  nor  stain  with  iron- 
li£ematox3'lin.  The  alveoli  and  their  contents  are  evidently  of  an  en- 
tirely different  nature  from  the  ectosarc  vacuoles  and  granules  described 
by  Metcalf  although  they  have  nnich  the  same  appearance.  Between  the 
ends  of  the  alveoli  and  the  pellicle  is  a  thin  layer  of  protoplasm,  which 
may  contain  other  veiT  fine  alveoli. 
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The  ]-a(liatiiig  granulr-  about  the  bases  of  the  seiisorv  In'istles  liave 
been  mentioned.  Theie  are  several  references  in  tlie  literature  to  these 
struetures,  which  a])])ear  to  be  peculiar  to  the  Euplotid;r,  and  the  ques- 
tions of  their  nature  and. exact  location  are  still  unsettled.  The  granules 
have  been  observed  by  Diijardin,  Claparede  and  Lachmann,  Stein,  Rees, 
Stokes,  and  recently  by  'Minkiewicz.  Kces  suggested  that  they  might 
be  vacuoles,  possibly  contractile.  Biitschli  considered  that  they  were 
more  likely  to  be  pellicular  formations.  ]\[inkiewicz  denies  that  they 
can  be  pellicular,  or  vacuoles;  his  statement  is  that  they  are  "probably" 
cr\stalline,  and  "probably"  lie  between  the  ectoplasm  and  endoplasm. 

The  granules  are  extremely  variable  in  size,  although  those  of  the 
ventral  surface  (excepting  those  of  the  lateral  row)  are  always  much 
smaller  than  those  of  the  dorsal.  Tlie  granules  along  the  sides  of  the 
adoral  zone  are  smallest  of  all. 

The  granules  are  always  longer  than  broad,  sometimes  three  or  four 
times  so;  colorless,  refringent,  and  crystalline  in  tlieir  appearance.  Xo 
angles  are  visible,  all  sides  and  the  ends  apparently  being  smooth  and 
rounded.  The  largest  granules  of  the  dorsal  surface  may  be  1  fx  hy  2  p.. 
]\Iore  connnonly  the  length  is  three  or  four  times  the  width.  The 
smallest  ones  are  not  more  than  one-quarter  the  size  of  the  larger.  The 
granules  of  the  ventral  surface,  except  those  of  the  lateral  row,  are 
rarely  more  than  1  /x,  in  length,  and  usually  about  ^  fx. 

The  granules  always  lie  around  the  bases  of  the  sensory  bristles,  on 
both  the  upper  and  lower  surfaces,  arranged  radially  with  the  base  of 
the  bristle  as  a  center.  The  central  ends  of  the  granules  are  also  di- 
rected toward  the  surface  of  the  body,  giving  a  conical  form  to  the  group. 
In  many  instances  the  pellicle  is  actually  elevated  a' trifle  over  the  group 
of  granules,  which  fact  has  caused  Stokes  to  interpret  them  as  appear- 
ances due  to  star-shaped  elevations  of  the  surface  instead  of  real  bodies. 

The  number  of  granules  in  a  group  varies  greatly,  but  the  largest 
gi'oups  are  always  foulid  on  the  dorsal  surface,  while  the  smallest  are 
seen  in  the  rows  beside  the  adoral  zone.  In  the  former  there  are  fre- 
quently as  many  as  a  dozen  granules,  Avhile  the  latter  rarely  contain 
more  than  four  very  small  ones,  and  frequently  only  one  or  two.  There 
is  surprisingly  little  irregularity  in  the  position  of  these  groups  of 
granules.  Very  rarely  one  observes  a  few  irregular  groups  in  the  center 
of  the  ventral  surface,  but  nowhere  else. 

The  granules  lie  in  the  outer  layer  of  ectosarc,  immediately  beneath 
the  pellicle.  They  are  not  pellicular  stnictures,  as  Biitschli  considered 
them,  neither  do  they  lie  between  the  ectosaiT-  and  endosarc.  The  pres- 
ence of  the  large  ectosarc  alveoli  malces  it  possible  to  determine  the 
position  of  the  granules  by  focusing  in  either  living  or  stained  inaterial, 
and  I  have  also  found  a  few  in  sections. 

The  suggestion   of  Eees  that  the  groups   of  granules   are   vacuoles, 
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possibly  contva.tU.-.  ha^  uollung  to  ccnnu-nd  itsoK  to  further  consider- 


ation. 


TiK.  ...anulo.  aro  n..t  .Us^olvert  by  strong  ..r  dilute  a.otu  .  b.V(l™chlo,-,o 
or  n„nc  aci,U,  nor  l.y  al.solulo  nr  ,liU,tc  akol.ol.  Gra.n  .  ^"InUonol 
iodine  and  potas.iu,,,  iodide  eau.es  no  el.ange  of  eolor  cthev  n,  , ho  eold  o, 
after  heatinu-.  No  change  of  eolor  oeeur.  after  treattnont  »-,th  ,od,ne 
heatinrand  addition  oi  strong  sul,.hur>e  aeid.  D.lute  osnnc  ae.d 
b  a  ken  the  granule,  instantly.  Absolute  aleohol  used  a  ter  ostn.e  ae.d 
do<^  not  dissolve  then,:  absolute  aleohol  and  ether,  after  lreatn,ent  wtth 
osmic  aeid.  dissolves  the  granules. 

From  these  tests  it  seen.s  to  be  clear  that  the  gran.des  are  fat  )  m 
their  nature.  The  anin,als  of  depressed  or  starving  cultures  some  nn 
have  few  or  none  of  these  granules,  while  in  v.gorous  e.dtures  all  he 
Enplotes  have  very  ,uuue,ons  and  well.leveloped  ones.  It  aPl-»-  *'  " 
to  be  a  fair  eonelusion  that  these  peculiarly  arranged  granule,  of  the 
eetosare  constitute  a  supply  of  reserve  fatty  food-substa.,ce. 

£,„/a,a,r.-The  endosare  presents  a  most  irregular  strnetnr  .  dtffe,  g 
according  to  the  condition  of  the  animal,  whether  full  ted  or  ^taned,  u 
the  nature  of  the  food.  It  is  well  to  remember  that  a  large  part  ol  «hat 
s  eommonlv  called  endosare  is  a  mechanical  ntixture  ol  P™  "?-";>« 
in  various  stages  of  digestion,  water,  and  indigestible  particles  or  e^c.ela. 
"idition  To  the  finely  grannlar  protoplasm  whteh  -ctions  always 
show,  the  endosare  of  this  Euplotes  contains  grea  numbers  of  fiber:, 
^rls.  are  visible  when  the  protoplasm  has  been  crushed  and  torn  dur  „g 
the  process  of  sectioning  and  mounting.  The  constant  motion  oh 
central  portion  of  the  en.lo.are  prevents  there  Iwing  any  definite  Msible 

structural  relation  here.  .  \         ^f 

The  animals  of  well-fed  cultures  usually  show  large  numbers  o 
rounded,  ovoid,  or  spherical  grannies,  which  are  '"Shly  -fringenf  and 
form  a  conspicuous  feature  of  the  living  endosare.  These  splie  ules  are 
unlinked  Iv  o^mie  acid,  and  are  not  dissolved  by  alcohol  or  *ther.  no. 
:  he  Iwo  together,  but  they  are  dissolved  instantly  by  very  .v.ak  so  u 
tions  of  nitric  and  liydrochlorie  acids  and  by  strong  acetic  acid.  II  .^ 
appear  therefore,  to  be  a  sort  of  calcareous  concretion,  bearing  a  cert  n 
.  Znblance  to  ihe  crystals  of  ealeium   orthopbospliate   found   ,n   the 

PTiflo-arc  of  raramoeciiim.  „  „     n        -,  -, 

trsHo.  a„i  .,c.,«,-o«.-Tlie  formation  of  a  ball  of  foo<    and  its  pas- 
sage into  the  protoplasm  is  very  much  the  same  >^•E7•f  ^^    "J^^' 
a  form  as  ParamoKium,  e.«ept  that  there  is  no  visible  layei  of  water 
su  rounding  the  food;  no  fooA-.acuoh  can  be  observed  inside  the  body 
TTeZd  mass  appears  to  be  in  direct  contact  with  the  protoplasm,  and 
Iwle  undonbtedi;  some  water  is  swallowed  with  the  food,  there  is  not 

enouffh  of  it  to  be  visible.  .      n   .-   „ 

Jter  entering  the  body  the  food  mass  is  caught  up  by  the  circulating 

„;ea,n  of  protoplasm,  which  carries  it  forward,  and  then  in  a  circle, 
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Lountcr  clock-wiso,  I'or  iiuiiiei-ous  small  ivvoliitioiis  ahout  the  cciiti-al 
region  of  the  body.  The  eyelosis  is  continual  hut  irivuular  in  rate,  and 
iimeli  more  restricted  iu  extent  than  in  niost  large  eiliates.  The  endosarc 
of  the  edges  and  anlei'ior  and  posterior  extremities  of  tlie  body  seems  to 
be  very  stable. 

Tbe  ])lace  of  egestion  is  immediately  behind  the  outermost  anal  cirrus, 
on  the  ventfal  surface.  Frequently  large  quantities  of  indigestible 
material  accumulate  in  the  body  before  egestion  takes  place.  Then  the 
balls  of  ejecta  are  ])nshed  out  with  considerable  force,  at  intervals  of  a  few 
seconds,  until  all  is  disposed  of.  The  slowness  with  wliieh  the  masses 
of  ejecta  are  at  first  pushed  through  tiic  surface  of  the  body,  until  the 
largest  ])art  passes  the  pellicle,  and  the  suddenness  and  force  with  which 
tiiev  then  are  shot  away,  indicate  that  tlie  pellicle  around  the  anus  is 
highly  elastic  and  tliat  the  anus  is  kept  closed  by  its  contraction.  It 
appears  probable  that  in  those  ciliata  which  possess  a  definite  anal  spot, 
there  is  also  a  real  canal  in  the  protoplasm,  ordinarily  kept  closed  and 
invisible  by  tlie  elasticity  of  its  walls  and  the  pellicle. 

As  the  anus  lies  just  in  front  of  the  contractile  vacuole,  the  masses  of 
ejecta  often  press  against  its  walls.  In  some  cases  the  masses  of  nn- 
digested  matei-ial  accumulate  to  such  an  extent  as  actually  to  Ijc  forced 
into  the  contractile  vacuole  and  canse  it  to  become  enormously  distended ; 
l)ut  in  most  cases  this  organ  is  only  crowded  to  one  side  and  partially 
surrounds  the  mass  of  waste  material,  the  appearance  that  ejecta  are 
inside  the  vacuole  being  deceptive. 

Contractile  vacuole. — The  position  of  this  organ  is  shown  by  Plate  I, 
figure  1.  AYhen  fully  formed  the  vacuole  is  rather  large.  The  pulsations 
occur  at  unusually  long  intervals.  Because  of  the  slowness  of  the  process 
it  is  difficult  to  watch  the  entire  cycle  in  an  animal  active  enough  to  make 
the  obseiTcr  sure  that  it  is  in  a  normal  condition.  I  find  that  the  time 
required  for  the  complete  cycle  averages  twelve  minutes.  If,  as  has  been 
suggested, *a  principal  function  of  the  vacuole  is  to  force  out  of  the  body 
water  which  is  continually  being  taken  in  with  the  food  particles,  the 
long  period  of  tl^e  vacuole  of  Euplotes  may  very  well  be  due  to  the 
extremely  minute  quantities  of  water  ahsorljed  with  the  food.  The  length 
of  time  required  for  a  cycle  of  the  contractile  vacuole  in  this  species  is 
the  more  remarkable  since  Eossbach  gives  31  seconds  as  the  period  of 
Euplotes  charon  0.  F.  M.,  and  Maupas  50  seconds  as  that  of  E.  patella 
0.  F.  M.  I  find  no  statement  concerning  the  contractile  vacuole  of 
E.  vannus  0.  F.  M.  in  the  summary' of  Minkiewicz's  paper.  It  is  possible 
that  in  this  genus  we  have  an  opportunity  to  test  the  theory  of  a  relation 
between  the  amount  of  water  swallowed  with  the  food  and  the  activity  of 
the  contractile  vacuole.  Another  indication  of  the  low  activity  of  the 
contractile  vacuole  of  this  species  is  in  the  fact  that  at  any  time  large 
numbers  of  healthy  animals  show  no  vacuole  at  all.  Out  of  twenty  whicli 
were  carefully  examined  at  one  time,  the  examination  of  each  requiring 
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about  one  minute,  thirteen  showed  no  vacuole,  while  in  some  of  tlie 
remaininji'  seven  whioh  liad  vacuoles,  these  were  very  small.  Tn  a  less 
careful  examination  the  con- 
tractile vacuole  was  visible  in  only 
four  out' of  fifty,  but  I  afterwards 
found  that  the  vacuole  is  so 
minute  for  some  minutes  as  to  be 
nearly  invisible  even  with  h\g\\ 
powers. 

The  contractile  vacuole  in 
Euplotidiv  is  said  to  open  upon 
the  ventral  surface  of  the  Ixxly 
beside  or  in  front  of  the  jmius, 
Imt  I  liave  nol  '■>een  able  to  nuike 
any  observj^hons  regarding  this 
print,  except  to  be  certain  that 
it  docs  not  open  in  front  of  the 
anus  in  E.  tvorcesteri. 

Nuclei. — The  shape  of  the 
meganucleus  is  shown  by  text 
figure  10.  •  The  enlargement  of 
the  posterior  end,  reminding  one 
of  an  anchor-fluke,  is  a  most  char- 
acteristic feature  of  this  species 
of  Euplotes.  While  it  is  subject 
to  variation,  so  that  the  enlarge- 
ment is  not  of  exactly  the  same 
size  nor  shape  in  any  two  speci- 
mens, the  general  form  is  almost 
always  the  same,  and  so  marked 
as  to  constititute  one  of  the 
diagnostic  characters  of  the 
species.  Minkiewicz  represents 
(text  figure  13)  the  corresponding 
end   of   the   meganucleus   of   E. 

„„  rv     x^     -\r  4-  111     Fig.   10. — Various     shapes     assumed     by     the 

Vamim    0.    i.    M.    as    turned    back        ,„eganucleus  of  Euplotes  tcorcesten  n.  sp. 

upon  itself,  but  not  enlarged.     It 

does  not  seem  possible  that  there  could  be  a  mistake  in  so  simple  an 
observation.  The  difference  in  the  shape  of  this  part  of  the  meganucleus 
forms  a  very  convenient  means  of  distinguishing  the  two  species,  which 
otherwise  are  much  alike. 

The  portion  of  the  nucleus  which  crosses  the  anterior  end  of  the 
body  is  also  considerably  thickened  and  the  anterior  margin  is  frequently 
irregular. 
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Tlie  megainiek'us  lies  cWe  to  llie  venti'ul  surface  of  the  body.      In  order 

to  pass  the  phaiynx,  it  bends  over 
the  doi'sal  side  of  this  organ,  as 
shown  in  text  figure  11. 

'J'lie  chromatin  of  the  meganucleus 

is  arranged  in  a  fine  reticulum,  as 

,     .        ,  r.    7  .       „„,.    is  sliown  by  Plate  IV,  figures  1,  2, 

Fig.   11. — Lateral    view    of    Euplotes    tvor-  -^  , 

cesteri   showing   the   curvature   of   the  3,  and  4.     It  is  generally  found  that 

meganucleus  over  the  pharynx.  ^^^^    ^.j^^^^.g    ^£    ^j^^    reticulum    On    the 

anterior  side  of  the  anterior  enlargement  of  the  meganucleus  are  greatly 
attenuated,  causing  that  part  to  appear  less  deeply  stained  tlian  others. 
The  nucleus  is  rarely  visible  in  living  animals.  If  the  Euplotes  are  in 
a  very  clear,  transparent  condition^  the  meganucleus  can  sometimes  be 
seen  and  its  structure  examined  with  an  immersion  lens.  Under  these 
circumstances  the  granular  reticulation  and  clear,  fluid  ground-substance 
can  be  seen,  the  structure  appearing  the  same  as  in  the  stained  specimens. 
At  times  when  division  is  common  and  the  animals  seem  to  be  well 
nourished  and  normal  in  every  way,  the  interior  of  the  nucleus  of  many 
animals  becomes  vacuolated.  The  vacuoles  increase  in  size  until  all  the 
protoplasmic  portion  of  the  nucleus  is  crowded  into  a  layer  along  the 
nuclear  membrane,  while  the  interior  consists  of  one  or  several  large 
vesicles  of  clear  fluid.  It  is  only  when  in  this  condition  that  the  nucleus 
is  easilv  visible  in  the  living  animal.     As  tlie  vacuoles  increase  in  size 


Fig.   12. — Sketch  of  a  vacuolated  meganucleus,  drawn  from  the  living  animal. 
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the  nucleus  shortens  and  Ixvoiues  thitker.  The  tliiekeuiug  nuiy  take 
place  only  around  the  vacuole?,  while  the  intervening  portions  become 
drawn  out  into  fine  connecting  threads,  whicii  finally  break.  Division 
may  begin  during  this  vacuolated  condition  of  the  megaiuuleus.  hut 
apparently  does  not  proceed  to  a  nornial  eonclusion. 

The  niicronucleus  (Plate  III,  figure  'J)  is  single,  lying  in  or  mjar  a 
shallow  depression  on  the  left  side  of  the  meganucleus.  I  believe  that 
the  forms  possessing  two  niicronuclei,  which  are  very  common  at  limes, 
l)elong  to  a  stage  following  eonjugatioii. 

The  niicronucleus  contains  a  sparse  reticulum  of  chromatin.  (Plate 
IV,  figures  1,  2,  :].)  Ordinarily  the  entire  micronucleus  stains  uni- 
formly, but  witfi  careful  extraction  of  the  stain  the  reticulum  is  rendered 
visible.  If  extraction  is  not  quite  sufficient,  the  micronucleus  appears 
homogeneous,  as  if  composed  of  a  uniformly  staining  colloid  substance. 

Si/stcmatic  position. — In  order  to  distinguisli  En  plot  cs  irorcedcri  from 
EupJotcs  va7inus  0.  F.  M.,  one  must  dej^end  largely  upon  the  careful 
work  of  Minkiewicz  for  exact  knowledge  of  the  structure  of  the  European 
form.  In  the  shape  of  the  body,  and  in  the  number,  form,  and  arrange- 
ment of  the  cirri,  the  Philippine  form  is  exactly  like  the  European. 

Euplotes  worcesteri  has  a  longer  pharynx  than  E.  vannus  0.  F.  M. 
and  twenty  to  thirty  membranella^  inside  the  pharynx  instead  of  eight. 
Both  the  length  of  the  pharynx  and  the  number  of  pharyngeal  membra- 
nellffi  vary,  but  I  have  always  found  the  number  of  these  membranellae  to 
be  more  than  double  that  given  for  E.  vannus  by  Minkiewicz. 

Minkiewicz  presents  one  figure  showing  ten  rows  of  sensoiy  bristles 
on  the  dorsal  surface  of  E.  vannus.  I  find  that  most  specimens  of  E. 
worcesteri  have  eight  rows,  although  six,  seven,  nine, 
or  ten  rows  are  sometimes  found.  As  there  may  be 
considerable  variation  in  the  number  of  these  rows 
in  E.  vannus  also,  we  are  not  Justified  in  considering 
the  apparent  difference  between  the  species  in  this 
regard  as  a  valid  specific  distinction.  ^^S    •A^ 

The  most  important  difference,  and  tiie  one  upon    /       }  ^     (* 
which  the  diagnosis  of  the  species  really  depends  is  /L         J 

in  the  shape  of  the  posterior  end  of  the  meganucleus.  f        Q 

As  may  be  seen  by  referring  to  text  figure  13  this  fig.  13.— Drawings  of 
end  of  the  nucleus  is  enlarged  in  a  very  character-  ^^^  meganuciei  of 
istic  manner.  Minkiewicz  gives  six  figures  of  the  p  jj  ^.^pje^  ^^0^ 
meganucleus,  all  of  whicli  represent  its  end  as  beintj  Minkiewkz  (Plate  ii, 
turned  back  upon  itself,  without  any  enlargement.  ^""^^ 
(Text  figure  13.)  The  general  appearance  produced  is  much  the  same 
as  is  seen  in  E.  worcesteri,  but  the  structure  is  entirely  different. 

Whether  differences  exist  in  the  arrangement  of  the  ventral  sensory 
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bristles  cmi  not  bo  said  until  E.  vaiinm  has  been  reiixaii lined  with  especial 
regard  to  these  structnre>.  The  same  is  true  of  the  suboral  membranellae 
and  roTV's  of  endoral  cilia. 

The  principal  specific  characters  of  Ewplotes  iconestcri  arc  the  fol- 
lowing: Bodv  oval,  anterior  end  rounded,  posterior  end  bluntly  pointed; 
dorsal  surfnee  considerably  elevated,  with  a  regular  curvature;  anterior 
half  of  riglit  margin  usually  straight;  body  72  /a  to  93  /a  in  length,  47 
ju  to  (!0  fx  in  width.  Ventral  surface  flat;  peristome  considerably  ex- 
cavated and  broad,  extending  two-thirds  the  length  of  the  body,  con- 
taining 45  to  70  wide  membranellsc :  month  irregularly  oval,  large; 
phaiTnx  long,  recurved,  containing  20  to  30  membranellae,  several  oblique 
rows  of  endoral  cilia,  and  a  group  of  suboral  membranellffi ;  7  frontal 
cirri,  3  abdominal  cirri,  5  anal  cirri,  2  left  marginal  ciiTi,  0-3  right 
marginal  or  caudal  cirri;  sensory  bristles  of  the  dorsal  surface  usually 
in  eight  longitudinal  rows;  on  the  ventral  surface  paroral,  exoral,  and 
lateral  rows  of  sensory  bristles,  and  two  to  four  bristles  at  the  base  of  each 
cirrus.  Meganucleus  long,  horseshoe-shaped,  with  a  fluke-like  enlarge- 
ment at  the  posterior  end  and  a  considerable  thickening  where  it  bends 
across  the  anterior  end  of  the  body.  Micronucleus  single,  lying  in  a 
slight  depression  of  the  meganucleus,  on  the  left  side  near  the  anterior 
end  of  the  body. 

The  dimensions  of  ten  specimens  of  E.  worcesteri,  selected  at  random, 
are : 


Specimen  No. 

Dimen- 
sions. 

Specimen  No. 

Dimen- 
sions. 

1 

Microns. 
76X47 
85X60 
93X60 
72X47 
85X56 
76X47 
89X60 

8.  -      ._        -                -     

Microns. 
85X60 
81X56 
76X51 

82X54 
72X47 
93<60 

2 

9      -  .     _-.        -            -      — 

3 

10_.      ..        ..          -  - 

4.  .     -         .  .     

5 : 

6 

Least  size-         -  .. 

Greatest  size —  - 

ILLUSTRATIONS. 


Plate  I. 

Ventral    view    of    Eupluies    icorcesteri    sp.    nov.     Nuiiieious    refringent    endosare 
spherules  are  visible,  as  well  as  three  food-masses. 

Plate  II. 

Fig.  2.  View  of  Euplotcs  worvcsicri  from  the  left  side. 

3.  The   dorsal   surface  of   Euplotes   icorcesteri  sliowing   the   sensory   bristles 

and  radiating  fatty  granules. 

4.  The  ventral   surface  of  Euplotes  toorcesterl  showing  the  positions  of  the 

sensory  bristles,  the  radiating  fatty  granules,  and  the  contractile  fibrils 
running  to  the  bases  of  tlie  cirri. 

Plate  III. 

Fig.  5.  A  longitudinal  section  of  Euplotes  icorcesteri.  Camera  lucida  draw- 
ing: Zeiss  compensation-ocular  G  and  obj.  ,'.,.  At  the  anterior  end  the 
slight  overhang  of  the  dorsal  surface  and  the  marginal  lamella  are 
sliown.  The  section  passes  just  mediad  to  the  inner  wall  of  the 
persistome  and  mouth,  cutting  the  pharynx,  in  which  are  seen,  the 
pharjTigeal  and  suboral  mcmbranella>.  The  meganucleus  is  cut  in  two 
places.  The  smaller  black  bodies  are  nuclei  of  small  tlagellates  eaten 
by  the  Euplotes.     The  grouping  of  food-bodies  is  characteristic. 

6.  A  portion  of  the  ectosarc  in  vertical  section.     Within  the  ectosarc  alveoli 

is  a  portion  of  endosare,  and  a   large  food-body.     The  contents  of  the 
ectosarc  alveoli  usually  do  not  .stain.     Camera  lucida  drawing. 

7.  A  tangential  section  of  the  ectosarc.     Camera  lucida  drawing. 

8.  A  section  through  one  of  the  anal  cirri,  its  basal  plate,  and  its  contractile 

fibril.     The    cilia    of    the    cirrus    are    in    the    usual    twisted    condition. 
Camera  lucida  drawing. 

9.  A  micronucleus,  stained   witli   iron-hiiematoxylin ;   stain  almost  completely 

extracted,  bringing  into  view  the  faint  chromatin  reticulum. 

TEXT   FIGURES. 

Fig.  1.  Outline  sketches  of  three  of  the  deformed  individuals  which  appear  wlien 
cultures  have  passed  their  prime.  Specimen  A  seems  to  be  tlie  result 
of  an  aborted  division. 

2.  A  cross  section  passing  through  the  mouth,  the  udoral  iii('nil)ranenae,  a.  ... 

and  the  .suboral  membranellae,  v.  o. 

3.  Cross  section  passing  througli   the  mouth,   the   suboral   nienibranella>,   the 

pharynx  and  pharyngeal  membranella\,  and  the  adoral  /one. 

4.  A  longitudinal  section,  showing  the  antero-ventral  groove  of  the  pharynx. 

5.  A  tangential  section  passing  through  the  dorsal  wall  of  the  pharyn.x.     The 

rows    of   basal    graiuiles    of    tlie    pliaryngeal    membranellae    and    of    the 
endoral  cilia  show  the  arrangement  of  these  organs. 
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Fk!.  (I.  Part  of  a  longitiuiiiial  section  passiii<i-  just  inside  tlic  moutli.  s.  o., 
sul)oral  niembraiiclh^;  e.  o.,  cndoral  cilia,  wliirh  in  this  section  are  well 
down  on  the  anteritft*  wall. 

7.  Basal   granules    of    three    adorai    nionihranelhc    and    llu'    outlines    of    the 

grooves  about  their  bases. 

8.  Camera  lucida  sketch  of  a  tangential  section  of  the  ventral  surface,  show- 

in"  the  rows  of  basal  granules  and  some  of  the  contractile  fibrils  of 
the  cirri. 

9.  (;'ontractile  fibrils  of  the  cirri,  drawn  from  an  unstained   specimen  fixed 

in  corrosive-formol-acetic,  followed  by  alcohol. 

10.  Various  shapes  assumed  by  the  meganucleus  of  Euplotes  worcesteri. 

11.  Lateral  view  of  Euplotes  worcesteri  showing  the  curvature  of  the  mega- 

nucleus over  the  pharynx. 

12.  Sketch  of  a  vaculatcd  meganucleus;  drawn  from  the  living  animal. 

13.  Drawings  of  the  meganucleus  of  Euplotes  vannuf;  O.  F.  il.,  copied  from 

Minkiewicz.      (Plate  II,  figure  23.) 
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REVIEW. 


Check-list  of  North  American  Birds.  Prepared  by  a  Couiniittee  of  tlie  American 
Oriiitlu>lo;:ists'  Union.  3d  ed.  revised.  Cloth.  Pp.  430.  Price  .$3.50  net. 
New  York:   American  Ornithologists'  Union.     1910. 

This  wolcuinc  and  long-prom ised  volume  is  essentially  the  second 
edition  of  the  check-list  with  the  interpolation  of  the  various  additions 
•  and  other  ciianges  which  have  been  recorded  in  the  supplements  since 
1895.  The  details  of  geographical  distribution,  "range"  in  the  new 
check-list,  are  given  in  much  greater  detail  than  ever  before,  especial 
attention  having  been  devoted  to  defining  the  breeding  and  seasonal 
ranges  of  species  and  subspecies.  The  scientific  name  and  vernacular 
name  of  each  species,  or  subspecies,  are  printed  on  the  same  line,  followed 
by  the  old  check-list  number.  The  names  of  authorities  are  spelled  out. 
The  secondary  references  and  concordance  to  previous  check-lists  are 
omitted,  but  type  localities  are  given.  N'ames  of  subspecies  are  printed 
in  slightly  smaller  type  than  those  of  species  and  are  designated  a,  1),  c, 
etc.  This  is  perhaps  an  advantage  so  long  as  trinomials  are  retained, 
but  the  reviewer  has  not  discovered  the  advantages  of  trinomials.  Ver- 
nacular names  seem  to  have  received  but  limited  attention,  the  treatment 
of  double  names  especially  being  most  unhappy.  Thus  we  find  Water- 
Turkey,  Wood  Duck,  Tree-duck,  Tree  Sparrow,  Pintail,  Spoonbill,  Eed- 
head,  BufHe-head,  Canvas-back,  Tropic-bird,  Surf-bird,  Catbird,  Cowbird. 

Two  maps,  one  colored,  show  the  life  zones  of  iSTorth  America  and  the 
localities  mentioned  in  the  check-list. 

The  paper,  press  work,  and  binding  of  the  new  check-list  are  very 
similar  to  tliose  of  the  second  edition,  that  is  to  say,  excellent. 

R.  C.  McG. 
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EUPLOTES  WORCESTERI  SP.   NOV.:  II.'  DIVISION. 


By    L.WVKKNCIC  El).MOM)S   C.RIFFI.N. 


The  iiUTalm-c  ou  .livision  in  the  fannly  of  ll.r  Kuploti.hi.  is  surpn.- 
inglv   li.nitod   .onsi-lorinK   its    wide   ai.tribution.    the   ease   with  which 
observations  can   be  made  upon  several  of  the  species,    he  interesting 
processes  involved,  and  the  number  of  competent  naturahsts  who  have 
nuide  observations  on  the  group.     The  onlv  in.portant  paper  deahng  with 
Ihis  subjec-t  is  the  excellent  article  of  WallenMren  upon  the  processes  of 
construetion  and  resoiTtion  occurring  during  division  m  the  Ilypotncha ; 
Kuplotes  harpa  is  the  principal  type  of  this  study,     ^^allengren  then 
eritlallv  compares  the  accounts  of  Stein,  Mobius,  Maupa.  and  Schuberg 
eoncerning    Enpfoirs    <haro„,    K.    pnMh,.    an<l    K.    harpa.     All    ot    the 
Recounts  ^ire    L    incomplete   an.l.    like    that   of    Wallengren   himself, 
are  confined  to  tlie  external  changes.     Wallengren  h.xs  made  a  very  care- 
ful study  of  the  formation  of  the  new  peristome  and  of  the  origin  of  the 
new  ciri-i  during  tlic  division  of  Euplotcs  harpa,,  and  of  the  resorption 
of   the  ol.l   set   of   c-irri   which    arc   replaced  l,y   the   new   ones   formed. 
Further  reference  will  be  made  to  this  article  as  my  description  of  the 
processes  occurring  in  Euphtes   ,vorcesterl  progresses.     Unfortunately, 
I  wa«  not  a1)le  to  secure  the  original  article  of  Wallengren  until  after 
,nv  paper  was  ready  for  the  press ;  my  observations  upon  the  origin  o    the 
peristome  were  therefore  entirely  independent.     Since  reading  Wallen- 

.  Contribution  from  the  Biological  Laboratory,  Bureau  of  Science,  Manila,  P.  T. 
^Associate  professor  of  zoology  in  tl,e  University  of  the  Plul.pi-"--    ^^^ 
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gren's  paper  J    iiave  added  iiotliing  to  luy   own  except  the  necessary 
critical  comparisons;  the  observations  stand  as  originally  made. 

It  is  evident  tliat  processes  of  divison  must  be  much  alike  in  all  the 
species  of  the  genus  Euplotes,  though  such  differences  exist  as  to  render  a 
comparative  study  extremely  interesting.  In  considering  the  process  of 
division  I  have  omitted  all  reference  to  the  divisions  of  conjugation  and 
to  the  constniction  and  resorption  of  organs  during  that  phase,  because 
my  study  of  conjugation  in  Euplotes  worcesteri,  so  far  very  incomplete, 
has  convinced  me  that  these  processes  are  quite  different  from  the  ones 
of  ordinary  division.  It  has  proved  easy  to  keep  the.  strain  alive  in  the 
laboratoiy  for  more  than  a  year  and  a  half,  and  to  secure  an  abundance 
of  material  for  study  and  preparation  in  every  possible  manner.  The 
result  has  been  not  only  to  prove  that  the  new  peristome  is  actually 
formed  by  an  invagination,  but  also  to  reveal  other  curious  processes 
connected  with  division.  After  an  intimate  study  of  a  protozoan  like 
this,  one  can  appreciate  the  full  force  and  meaning  of  the  statement  that 
many  of  the  protozoa  are  not  simple,  hut  extremely  co^nplex  animals. 

The  process  of  division  of  Euplotes  worcesteri  includes  two  stages, 
one  of  preparation,  the  other  that  of  actual  division  of  the  body  and  mega- 
nucleus.  During  each  stage  a  definite  series  of  changes  occurs  in  nearly 
every  organ  of  the  body.  The  stage  of  preparation  for  division  includes 
the  reconstruction  and  concentration  of  the  meganucleus,  the  invagination 
of  the  rudiment  of  the  new  peristome,  the  division  of  the  micron ucleus, 
and  the  appearance  of  the  new  cirri.  That  of  division  includes  the 
constriction  of  the  body  and  separation  of  its  halves,  the  drawing  of 
the  new  peristome  to  the  surface  of  the  body  and  into  its  final  shape  and 
position,  completion  of  the  new  pharynx,  division  of  the  meganucleus, 
absorption  of  the  old  cirri,  and  the  shifting  of  the  new  cirri  from  the 
places  of  their  origins  to  their  ultimate  positions. 

RECONSTRUCTION    OF    THE    MEGANUCLEUS. 

By  this  is  meant  that  a  progressive  change  occurs  in  which  all  the 
chromatin  of  the  meganucleus  is  actually  dissolved  and  then  recon- 
structed. The  first  stage  of  this  process  is  the  appearance  at  each  end  of 
the  cord-shaped  meganucleus  of  a  band  in  which  there  is  a  complete 
absence  of  the  ordinary  chromatin  reticulum.  It  will  be  convenient  to 
refer  to  these  as  the  reconstruction  hands.  They  pass  rapidly  from  the 
ends  of  the  nucleus  toward  the  center,  finally  meeting,  and  then  disap- 
pearing. (Plates  IV,  V,  and  VI,  figures  1,  2,  3,  4,  8,  10,  13,  14,  18,  20.) 
Each  band  consists  of  two  planes  of  about  equal  thickness,  the  one  on 
the  central  side  staining  darkly  and  uniformly,  while  the  other  is  not 
stained  and  consequently  shows  distinctly.  No  traces  of  a  reticulum 
or  of  chromatin  granules  can  be  seen  in  the  first  plane ;  but  the  uniform 
stain  which  this  region  takes  indicates  that  the  chromatin  has  here  been 
dissolved  in  the  karyolymph;  therefore,  I  call  this  the  solution  plane. 
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It  appears  to  consist  ol'  a  homogeneous  fluid,  no  sti-ucture  of  any  kind 
being  visible;  but  it  is  probable  that  a  linin  network  still  exists  there, 
masked  by  the  stain. 

I  iiave  given  the  name  ri'co)i.'<l ruction  plane  to  the  clear  distal  plane. 
It  follows  the  solution  plane  abruptly,  without  any  noticeable  transition 
region  between  the  stained  and  clear  zones.  In  many  cases  no  structure 
whatever  is  visible  with  a  magnification  of  1,G00  diameters  in  the  central 
side  of  the  reconstruction  plane.  On  the  distal  side,  fine  fibrils  of  chro- 
matin appear  which  are  connected  with  the  reticulum  of  the  distal  part 
of  the  nucleus.  These  increase  in  thickness  and  number  very  abruptly, 
making  thus  a  quite  definite  distal  limit  to  the  plane.  It  is  evident  that, 
while  reconstruction  of  the  chromatin  commences  in  the  region  I  have 
termed  the  ieeon:>tniction  plane,  it  is  not  limited  to  this,  but  proceeds 
most  actively  in  the  region  just  distal  to  it,  where  the  chromatin  fibers  are 
so  suddenly  thickened.  The  anterior  portion  of  the  plane  is  in  fact  the 
region  where  solution  has  been  completed  and  chromatin  (in  a  stainable 
form)  has  entirely  disappeared,  while  in  the  posterior  part  of  the  zone 
chromatin  is  appearing. 

Although  I  have  failed  many  times  to  see  any  structures  in  the  central 
side  of  the  reconstruction  planes,  on  other  occasions  I  have  observed  a 
reticulum  of  extremely  fine,  delicately  staining  fil)rils  occupying  all 
|)arts  of  the  plane.  These  seem  to  be  tnie  linin  fibrils,  for  it  is  at  their 
nodes  that  the  grannies  of  chromatin  first  appear,  and  the  chromatin 
reticulum  appears  to  be  built  upon  them.  I  believe  that  the  linin  net- 
work, even  though  often  invisible,  is  always  present  in  all  parts  of  the 
reconstruction  band. 

The  staining  power  of  the  reconstructed  chromatin  is  considerably 
greater  than  that  of  the  portion  not  yet  altered.  In  judging  the  depth 
of  stain,  care  must  be  taken  to  allow  for  the  concentration  of  the  nucleus 
which  follows  soon  after  the  reconsti'uction  bands  pass.  However,  it  is 
true  that  in  nuclei  in  which  concentration  seems  not  to  have  begun  the 
new  chromatin  stains  much  more  vividly  than  the  old.  It  frequently 
forms  numerous  masses  of  quite  large  size  at  the  nodes  of  the  reticulum, 
although  just  as  often  the  chromatin  knots  are  not  present. 

The  margin  of  the  undissolved  (central)  reticulum  is  usually  abrupt. 
It  often  appears  as  in  Plate  Y^,  figure  6,  closed  across  the  face  of  the 
solution  plane.  On  the  other  hand,  Plate  V,  figure  18,  shows  a  nucleus 
in  which  the  chromatin  has  evidently  begun  to  dissolve  a  little  distance 
in  front  of  the  dark  solution  plane. 

The  planes  of  solution  and  reconstruction  are  of  nearly  equal  thickness, 
their  combined  thickness  being  about  the  same  as  the  width  of  the 
nucleus. 

The  two  reconstruction  bands  pass  toward  the  center  of  the  mega- 
nucleus  at  equal  rates  until  they  finally  meet.  (Plate  V,  figure  14;  Plate 
VI,  figures  18.  ?0.)     The  two  solution  planes  then  unite,  and  presently 
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disappear  in  the  usual  luanner,  leaving  llie  reconstruction  planes  joined; 
the  new  chromatin  reticula  advance  toward  the  center  from  both  sides, 
unite,  and  leave  no  trace  of  the  plane  of  junction. 

A  division  of  the  chromatin  substance  by  one,  two,  or  three  planes  is 
not  an  uncommon  character  of  the  meganuclei  of  the  Infusoria.  Biitschli 
mentions  the  presence  of  "Kerns  pal  ten"  in  Euplotes,  Aspidisca,  Dysteria, 
Nassula,  Strombidium,  Spii'ochona,  and  Stylonychia,  and  iii  the  families 
Chlamydodonta,  Ilolophryina,  Trachelina,  and  Tintinnoina.  The  re- 
construction bands  of  Euplotes  were  long  ago  observed  by  Stein  (1859), 
but  they  do  not  seem  to  have  received  any  attention  from  other  authors. 

The  clefts  {Kernspalten)  in  the  meganuclei  of  Stylonychia  have  been 
the  classical  examples  of  this  kind  of  structure,  all  other  similar  ap- 
pearances apparently  having  been  interpreted  as  being  the  same.  Judging 
from  the  account  given  by  Biitschli,  the  Kernspalten  of  Stylonychia  are 
structures  entirely  different  from  the  reconstruction  bands  of  Euplotes. 
They  appear  in  the  nuclei  of  Stylonychia  shortly  after  division,  disap- 
pearing as  the  next  division  begins,  and  usually  lie  a  little  in  front  of  the 
middle  of  the  anterior  nucleus  and  behind  the  middle  of  the  posterior  one. 
If  we  agree  that  the  two  meganuclei  of  Stylonychia  represent  not  separate 
bodies,  but  a  stage  of  precocious  division  of  a  single  meganucleus,  the 
position  of  the  "Kernspalten"  reminds  us  of  the  appearance  of  the 
reconstruction  bands  of  Euplotes  first  at  the  opposite  ends  of  the  nucleus. 
Beyond  this,  there  is  no  apparent  resemblance  'eithev  in  structure  or 
history.  I  do  not  know  of  any  work  on  the  "Kernspalten"  of  other  in- 
fusoria sufficiently  detailed  to  permit  a  comparison  to  be  drawn  with  the 
reconstruction  bands  of  Euplotes. 

Balbiani,  in  1895,  suggested  that  the  unstained  substance  in  the 
"Kernspalten"  of  Stylonychia  may  be  composed  of  a  mass  of  achromatic 
material,  or  archoplasm.  No  substantiation  of  this  suggestion  has  yet 
appeared,  nor  do  the  observations  of  nuclear  division  in  Stylonychia  in- 
dicate that  "the  "Kernspalten"  exercise  any  directive  influence  upon  the 
process. 

Whether  the  reconstruction  bands  of  Euplotes  are  of  the  same  nature 
as  the  "Kernspalten'  of  Stylonychia  or  not,  it  is  certain  that  they  are  not 
composed  of  archoplasmic  substance,  but  are  regions  where  a  solution, 
change,  and  reconstruction  of  the  chromatin  occurs.  The  elimination  of 
superfluous  chromatin  from  the  nucleus  has  been  observed  to  occur  in 
numerous  Protozoa,  and  in  some  Metazoa.  Many  different  means  exist 
for  the  accomplishment  of  this  object.  In  some  cases  granules  of 
chromatin  pass  bodily  through  the  nuclear  membrane  into  the  cytoplasm, 
where  they  may  remain  indefinitely  and  perform  some  useful  function  or 
may  be  rapidly  altered  into  unrecognizable  substances.  In  others,  the 
useless  chromatin  is  extruded  from  the  chromosomes,  but  dissolved  within 
the  nucleus.  Elimination  regularly  occurs  before  either  division  or  con- 
jugation, evidently  as  a  part  of  the  preparation  for  these  processes. 
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Metcalf  describes  the  formation  of  ilironiutin  spherules  from  tlie  L-liromosonies 
of  Opalina  in  tlie  oourse  of  oai-li  niitctsis  ilinin<(  the  year,  and  suggests  "that 
these  tlironiatin  spUiruk's  are  nutritivt — <on)paral)le  to  tlie  granules  of  the  macro- 
nucleus  of  higher  oiliata.  Their  formation  and  extrusion  (in  Opalina)  is  posi- 
tively useful,  being  probably  connected  with  nutrition  and  ]»orhaps  with  the 
formation  of  the  refractive  spherules  of  tlie  endosarc" 

The  (.-asc's  of  cliroinatin  cliiniiiation  hcictot'ore  dcstrilA-d  do  not  compare 
closely  with  the  procc-^s  occurring  in  luiplotes,  since  in  this  form  there  is 
a  complete  solution  of  all  the  chronuttin,  and  not  of  a  jiart  only.  Tiic 
lapid  and  comi)lete  disajipearance  of  aflinity  for  stains  from  the  region 
affected  indicates  that  the  chemical  nature  of  the  chromatin  is  entirely 
ciianged.  'V\\v  possihility  exists  that  a  vegetative  chromatin  is  removed 
hy  osmosis  during  the  stage  of  solution  and  that  then  the  most  active 
chromatin  reassumes  its  original  condition.  However,  it  seems  much 
more  prohahle  that  an  interchange  of  materials  hctween  nucleus  and 
cytoplasm  takes  place  which  is  of  such  a  nature  that  the  reconstructed 
chromatin  is  essentially  a  new  suhstance,  not  only  relieved  of  the  so- 
called  vegetative  chromatin,  liut  rejuvenated  throughout  hy  a  physical 
and  chemical  reconstitution.  The  more  active  condition  of  the  cliromatin 
after  the  conijiletioii  of  this  jirocess  is  shown  hy  its  increased  staining 
jiower. 

It  would  seem  that  during  the  oidiuary  JilV'  and  activities  of  the  cell, 
the  chromatin  either  accumulates  a  certain  amount  of  inert  substance 
which  can  jtlay  no  ])art  in  the  activities  of  division,  and  wliich  it  would 
be  useless,  jierhaps  liarmful,  to  carry  over  to  the  daughter  cells;  or  else 
that  a  portion  of  tlie  chromatin  itself  is  so  modified  by  its  activities  that 
it  loses  some  of  the  properties  essential  to  its  sharing  in  division,  and 
therefore  is  eliminated  before  or  during  that  process.  The  latter  view, 
wliich  is  merely  an  expression  of  tlie  fact  that  destructive  metabolism 
]iiu.st  occur  in  chromatin  as  in  all  other  living  substance  appears  most 
reasonable.  It  also  seems  quite  probable  that  these  products  of  chromatin 
metabolism  may  be  so  closely  allied  to  the  living  substance  of  the  cyto- 
plasm as  to  be  incorporated  with  it  oi*.  if  considerably  degenerated,  to 
serve  as  food  for  the  cell. 

The  reconstruction  of  chromatin  by  conqilete  solution  and  reforma- 
tion, such  as  occurs  in  Euplotes,  is  a  process  of  a  higher  order,  as  regartls 
its  effect  on  the  nucleus,  than  that  of  tlie  elimination  of  chromatin 
spherules,  as  in  0])alina.  \i\  the  latter  case,  much  of  the  chromatin 
remaining  may  have  beciu  in  the  nucleus  for  a  considerable  time  and  may 
be  practically  senescent;  in  the  former  case  the  possibility  exists  that  the 
new  chromatin  may  be  entirely  composed  of  new  material  derived  from 
the  cytoplasm.  As  the  cytoplasm  itself  is  a  constantly  changing  sub- 
stance owing  to  its  various  katabolie  and  anabolic  activities,  an  intere-st- 
ing  possibility  that  the  new  chromatin  may  lie  formed  from  materials 
only  recently  entering  the  body  is  instantly  suggested. 
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There  is  a  large  field  for  research  in  the  comparative  morphology  anil 
physiology  of  the  meganuclei  of  the  Infusoria,  and  for  a  long  time  to 
come  general  conclusions  can  not  safely  be  drawn  regarding  them,  their 
activities,  and  relationships.  However,  these  observations  on  the  mega- 
nucleus  of  Euplotes  indicate  that  the  nieganucleus  is  more  of  an  active 
and  less  of  a  passive  agent  in  the  cell  life  than  many  zoologists  seem  to 
believe.  The  very  fact  that  the  chi'omatin  of  the  meganucleus  is  recon- 
stnicted  in  a  manner  which  must  include  an  elimination  of  passive 
(vegetative)  chromatin,  such  as  occurs  in  nuclei  of  the  ordinary  type, 
indicates  that  the  meganucleus  is  not  only  an  aggregation  of  such  spher- 
ules of  vegetative  or  nutritive  chromatin,  but  includes  in  addition  most 
other  properties  of  the  ordinary  cell-nucleus. 

The  fonn  of  the  nucleus  is  not  altered  during  the  first  half  of  the 
period  of  chromatin  reconstruction,  but  as  the  reconstruction  bands 
approach  the  center  of  the  nucleus  the  phase  of  concentration  so  universal 
in  meganuclei  of  this  shape  is  entered  upon.  Both  ends  become  shorter 
and  thicker,  at  the  same  time  losing  any  small  irregularities  of  contour. 
The  more  nearly  the  reconstruction  bands  approach  each  other,  the  more 
marked  becomes  the  shortening  of  the  limbs  of  the  nucleus.  The  central 
portion,  that  is,  the  part  lying  between  the  reconstruction  bands,  is  not 
usually  affected.  Figures  14  (Plate  V)  and  18  (Plate  VI)  show  that 
this  region  has  increased  in  thiclmess,  which  is  not  the  case  in  figures 
8,  10,  and  13  (Plate  V).  As  the  ends  of  the  nucleus  become  shorter 
and  thicker,  the  threads  of  chromatin  are  also  changed  in  the  same 
manner,  so  that  the  chromatin  becomes  condensed.  Chromatin  conden- 
sation always  follows,  never  precedes,  the  reconstruction  phase.  There- 
fore, the  center  of  a  nucleus  in  which  the  reconstruction  planes  are 
close  to  each  other  often  presents  a  marked  contrast  to  the  greatly  con- 
centrated ends.  Unless  the  stain  is  carefully  extracted  the  condensed 
portions  of  a  nucleus  appear  uniformly  stained,  as  if  the  chromatin  net- 
work had  been  welded  into  a  homogeneous  mass.  It  is  certain  that  the 
reticulum  does  not  disappear  at  any  stage,  even  that  of  greatest  concen- 
tration, but  in  the  last  stages  it  is  often  impossible  to  distinguish  the 
threads.  Figure  22  (Plate  VI)  shows  the  appearance  of  a  poorly 
extracted  nucleus  in  the  concentration  phase,  in  which  a  reticulum  is 
visible  in  only  two  places.  After  the  reconstruction  of  the  chromatin  is 
complete,  the  concentration  proceeds  very  rapidly,  until  the  nucleus  be- 
comes a  short,  thick  rod,  varying  somewhat  in  form,  which  lies  in  the 
region  formerly  occupied  by  the  center  of  the  horseshoe-shaped  nucleus. 
The  process  of  concentration  is  evidently  one  of  contraction  of  both  ends 
of  the  nucleus  toward  the  center,  for  the  latter  portion  of  the  nucleus 
does  not  move  from   its  place. 

"Bei  dieser  Concentrirung  gegliederter  Kerne  muss  die  Merubian  wohl  eine 
wesentliche  Rolle  spielen,  da  wir  wissen,  dass  die  Verbindungsfadchen  haufig 
nur  von  ihr  gebildet  zu  sein  scheinen."      (Biitschli,  Protozoa,  p.  1524.) 
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I  do  not  feel  that  at  the  present  time  anything  of  value  regarding  the 
origin  and  purpose  of  the  process  of  concentration  can  be  added  by  me  to 
the  exphination  Biitschli  has  already  advanced.      {Lot.  cit.,  p.  152i.) 

"Eine  Erklarung  fiir  die  Concentrirung  des  Makronucleus  zu  geben,  Bcheint 
einstweilen  kaum  niijglich.  Active  Contractionserscheinungen  im  gewohnlichen 
Sinne  diirfteu  dabei  scliwerlich  niitwirken.  Man  koiinte  evonUiell  an  eine  sehr 
einfache  Deutung  denken,  welche  jedocli  etwas  gewagt  eischeint.  Jedenfalls 
miissen  im  ruhendcn  Zustand  bcsondoir  Kinlliissc  auf  den  band-  bis  roscnkranz- 
formigen  Nucleus  wirkcn,  vvelclie  ibm  die  eigentliiimliclie  Cestalt  verleihen.  Das 
einfacliste,  was  man  sich  in  dieser  Hinsicbt  denken  konnte,  wiiren  ailssere 
Zugkrufte,  welciie  ilin  dehnten  und  zuniichst  bandformig  und  schliesslich  rosen- 
kranzformig  werden  liessen;  nach  Analogie  niit  einem  ziihen  Fliissigkeitsfaden. 
welcher  sich  bei  genugender  Streckung  ebenfalls  perlschnurf<5rmig  gliedert. 
Solche  Einwirkungen  auf  den  Makronucleus  kunnten  nur  vom  umgebenden  Plasma 
ausgehen,  und  die  Frage  wiiie,  ob  sich  hierfiir  Anzeichen  finden  liessen,  etwa 
analog  den  bei  Isotricha  beobachteten  Karyophorcn.  Wenn  nun  dicse  Einlliisse 
bei  Beginn  der  Theilung  aufhorten,  so  wiirde  der  Nucleus  von  selbst  wieder  zu 
seiner  natiirlichen  Gestalt,  d.  h.  der  kugligen  bis  nahezu  kugligen  zuriickkelnen. — 
Etwas  gegriindeter  sind  unsere  Vorstellungen  von  der  Bedeutung  des  Vorgangs. 
Wir  erblicken  darin,  im  Anscblusse  an  die  7?0Mx'sclien  Ideen,  eine  Ersclieinung, 
welche  eine  moglichst  gleichmiissige  Halbirung  des  Nucleus  inhalts,  der  in  den 
langen  Kernen  ziemlich  ungleichmassig  vertheilt  sein  kann,  bei  dCT  Theilung 
ormogliclit." 

The  period  of  gieatest  condensation  is  reached  at  a  time  wlien  tlie  body 
is  ready  to  commence  the  process  of  transverse  fission.  The  nucleus  does 
not  remain  in  this  condition  for  more  than  a  few  minutes.  It  then 
elongates  rapidly,  forming  a  thick,  somewhat  bent  rod,  extending  through 
nearly  the  entire  length  of  the  body.  As  the  nucleus  elongates,  its 
reticulum  of  chromatin  becomes  more  easily  visible,  although  the  con- 
densation is  still  great  enough  to  make  the  nucleus  appear  dark  and 
solid.  Possibly  the  chromatin  may  also  be  stained  more  intensely  at  this 
stage  than  later.  As  the  nucleus  elongates,  both  the  anterior  and  posterior 
ends  curve  toward  the  left.  (Plate  VII,  figure  26.)  These  curves  in- 
crease as  the  constriction  of  the  body  deepens,  while  the  middle  portion  of 
the  nucleus  connecting  them  remains  straight  and  occupies  the  isthmus 
connecting  the  separating  halves  of  the  body.  (Plate  VII,  figure  27.) 
As  fission  proceeds  to  the  stage  when  the  daughter  animals  remain  con- 
nected only  by  a  narrow  neck  of  protoplasm  (Plate  VII,  figure  28),  the 
upper  and  lower  halves  of  the  meganucleus  increase  in  length  and  also 
in  curvature,  while  the  straight  middle  portion  becomes  reduced  to  an 
extremely  tenuous  thread,  which  presently  breaks  (Plate  VII,  figure  29). 
While  the  nucleus  is  elongating,  bending,  and  dividing,  the  reticulum 
becomes  more  and  more  plain.  This  is  partly  because  the  chromatin 
fibers  become  thinner  and  partly  because  of  their  lessened  affinity  for 
stains,  rendering  extraction  of  the  stain  more  perfect.  A  noticeable 
feature  of  the  reticulum  at  this  time  is  the  great  longitudinal  elongation 
of  its  meshes.     This  appearance  of  the  network  and  the  manner  in  which 
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the  meganuc'k'U.s  is  pulled  out  into  a  lliroad  at  the  point  of  division  aj)- 
pear  to  be  expressions  of  the  internal  tensions  existing  during  this  ])eriocl, 
and,  to  a  eertain  extent  at  least,  are  evidence  sup))orling  the  theory  of 
Biitschli  quoted  above,  that  the  elongated  shape  ol'  the  nucleus  is  the 
result  of  and  is  maintained  by  cell-tensions.  The  contractility  of  the 
nuclear  membrane  and  of  the  intranuclear  reticulum  are  factors  which 
seem  sufficient  to  account  for  the  concentration  of  the  mcganncleus,  but 
they  can  not  cause  its  elongation.  During  the  process  of  concentration 
tlie  karyolymph  has  been  almost  com])letely  expelled  from  the  nucleus. 
Absorption  of  karyolym])li  during  ex])ansion  ijicreases  the  volume  of  the 
nieganucleus,  but  can  not  of  itself  direct  expansion  in  ])articular  direc- 
tions. This  must  be  accomplished  by  tractive  force  exerted  upon  the 
nucleus  by  the  cytoplasm,  of  which  we  have  visible  evidence  in  the 
temporary  stretching  of  the  reticular  mesh.  Figures  30  and  31,  Plate 
\'JI,  are  drawings  of  Euplotes  immediately  after  fission.  In  figure  31, 
the  anterior  end  of  the  nucleus  still  remains  drawn  out  into  a  point  which 
ends  just  inside  the  pellicle.  This  point,  as  well  as  other  irregularities 
of  the  anterior  end  of  the  nucleus,  would  have  been  lost  very  quickly,  for 
the  nucleus  grows  into  its  ordinary  form  soon  after  division. 

DIVISION  OF  THE  MICRONUCLEUS. 

The  micronucleus  divides  much  more  quickly  than  the  nieganucleus, 
commencing  after  the  reconstruction  phase  of  the  latter  has  started,  and 
being  completed  some  time  before  that  phase  has  ended.  The  chromatin 
of  the  resting  micronucleus  exists  in  the  form  of  a  reticulum,  which  is 
only  visible  after  thorough  extraction  of  the  stain.  (Plate  IV,  figures  1, 
2,  and  3.)  Soon  after  reconstruction  of  the  nieganucleus  has  been 
entered  upon,  the  micronucleus  increases  in  size  to  about  double  its  or- 
dinary dimensions.  The  enlargement  appears  to  be  due  to  an  increase  in 
the  fluid  contents,  for  no  change  in  the  chromatin  can  be  seen. 

Rearrangement  of  the  chromatin  commences  when  the  reconstruction 
bands  of  the  "nieganucleus  have  proceeded  about  one-quarter  of  their 
distance.  The  chromatin  meshes  first  become  elongated  in  the  direction 
of  the  anterior  and  posterior  poles  of  the  micronucleus;  next  they  may 
be  found  as  threads  reaching  from  end  to  end  of  the  nucleus  with  a 
slightly  spiral  twist.  (Plate  V,  figure  10.)  It  is  evident  that  the 
chromatin  threads  are  increasing  in  thickness  and.  staining  power.  At 
the  same  time  tlie  micronucleus  swells  still  more.  The  spindle  is  formed 
by  the  elongation  of  these  threads  of  chromatin  which  stretch  from  pole 
to  pole.  (Plate  IV,  figure  5.)  I  have  not  been  able  to  distinguish 
])urely  linin  fibers  at  any  stage  of  the  ordinary  division  mitosis,  for  all 
spindle  fibers  appear  to  contain  chromatin.  Appearances  in  the  mitosis 
of  conjugation  lead  me  to  believe  that  during  ordinary  mitoses  the  linin 
fibrils  are  conqih^ely  covered  by  or  otherwise  insejiaralily  joined  to  the 
chromatin. 
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It  is  diHicult  to  dc'tormine  the  mmihor  of  chroniosomes  acruralcly,  in 
spite  of  their  small  number.  Tlie  usual  number  a})pears  to  be  six  or 
seven,  although  I  have  counted  eijjfht  on  a  few  occasions;  but  at  other 
times  I  have  been  able  to  distiniruish  only  four,  or  five.  When  the 
spindle  is  first  fully  formed  the  chroniosoiues  are  thickest  at  (lieir 
middles,  taperinjj  slif^htly  toward  the  ends.  As  division  progresses  the 
chromatin  ]»asses  away  from  the  middle  of  the  chromosome  toward  the 
end,  until  finally  the  central  ])ortion  is  reduced  to  an  extremely  fine  fibril 
connecting  the  considerably  enlarged  ends.  (Plate  VI,  figure  ID.)  'I'liis 
still  stains  with  chromatin  stains,  so  does  not  seem  to  corresj)ond  exactly 
to  the  ordinary  linin  fibril.  After  the  chromatin  has  become  nuissed  at 
the  poles,  the  spindle  elongates  very  consid(>rably.  the  fibrils  still  joining 
pole  to  pole. 

It  will  be  seen  by  a  comparison  of  figures  8,  lU,  13,  and  14,  Plate  A', 
that  metaphase  and  anapha.se  occur  with  great  rapidity,  since  there  i> 
almost  no  dilTerence  in  the  condition  of  tiic  meganuclei  of  figures  8,  10, 
and  13.  Stages  of  the  micronudeus  like  those  shown  in  figures  13,  Plate 
V,  and  "^1,  Plate  VI,  are  also  extremely  rare.  These  are  the  only 
anaplvase  and  telophase  stages  I  have  been  able  to  find  in  an  examination 
of  many  hiindi-eds  of  dividing  individuals.  The  shape  of  each  daughter 
micronudeus  in  figure  13,  Plate  V,  shows  plainly  that  the  final  stop  in 
division  is  a  rapid  separation  of  the  polos  of  the  spindle,  while  the  spindle 
fibers  remain  unbroken  for  a  considerable  time.  A  break  finally  occurs 
at  the  center  of  the  spindle  and  the  fibers  of  each  half  of  the  spindle  are 
withdrawn  into  their  respective  nuclei.  A  clear  space  is  found  around 
the  micronudeus  in  nearly  every  preparation  of  dividing  Euplotes.  I 
can  not  consider  this  as  anything  but  an  artifact,  caused  by  flight  shrink 
age  of  the  distended  and  fluid-filled  micronudeus. 

The  daughter  micronuelei  separate  rapidly  after  division,  quickly  com- 
ing to  rest  at  the  points  which  will  be  their  permanent  ])Ositions  in  the 
daughter  bodies.  These  positions  are  retained  throughout  the  further 
processes  of  division. 

The  micronuelei  rapidly  assume  the  ordinary  resting  structure,  and  to 
all  appearances  are  perfectly  passive  during  the  succeeding,  most  active 
phases  of  division.  The  short-lived  activity  of  the  micronudeus  and  its 
succeeding  ]ias;?ivity  are  in  marked  contrast  to  the  activities  of  the 
meganucleus  and  of  the  body  as  a  whole.  The  meganudeus,  supposedly 
a  vegetative  organ,  exhibits  far  more  constructive  and  directive  activity 
than  the  micronudeus,  which  is  usually  considered  to  bo  the  principal 
directive  agent  in  division.  The  fornuition  of  chromosomes  and  their 
division  in  the  micronudeus  is  a  simple  matter  compared  with  the  com- 
plex physical  and  chemical  changes  occurring  in  the  chromatin  of  the 
meganudeus.  The  activities  of  the  meganudeus  begin  with  or  before 
the  first  intimation  of  other  division  processes,  and  continue  until  after 
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lissiou  is  complete;,  and  ordinary,  normal  growth  is  entered  upon.  In 
contrast  to  this  the  micronucleus  is  active  during  only  a  very  short  period 
of  the  division.  Therefore,  if  a  conclusion  were  to  be  drawn  from  the 
behavior  of  tlie  nuclei  of  Euplotes,  it  would  be  that  the  meganucleus  is 
not  only  the  controlling  organ  in  the  metabolic  activities  of  the  ordinary 
life  of  tiie  animal,  but  it  is  also  the  active  and  directive  agent  of  ordinary 
(or  vegetative)  division,  so  far  as  any  one  portion  of  the  cell  can  be 
considered  independently  of  the  others;  while  the  micronucleus  is  more 
passive  than  directive,  its  part  in  division  being  limited  to  dividing  in 
such  a  way  as  to  supply  each  daughter  cell  with  a  micronucleus.  This 
division  appears  to  be  more  of  an  incidental  feature  of  fission  than  one  of 
the  causative  forces. 

DEVELOPMENT  OF  THE  NEAV  PERISTOME. 

The  rudiment  of  the  new  peristome  appears  simultaneously  with  or 
shortly  after  the  beginning  of  the  reconstruction  of  the  meganucleus 
(Plate  VI,  figures  1  and  3),  and  in  the  form  of  a  small,  somewhat 
elongated  depression  just  back  of  the  posterior  margin  of  the  old  peri- 
stome. The  medial  wall  of  the  depression  is  nearly  vertical,  while  the 
lateral  wall  curves  gently  and  evenly.  The  rudiments  of  a  row  of  mem- 
bran  elke  can  be  seen  on  the  lateral  wall  in  the  earliest  stages.  These 
first  stages  of  peristome  formation  in  E.  worcesteri  are  quite  different 
from  the  corresponding  ones  of  E.  harpa  as  described  by  Wallengren.  In 
that  form  a  triangular  area  of  the  ectosarc  back  of  the  old  peristome 
becomes  clearer  than  the  surrounding  regions,  and  is  definitely  limited 
between  the  posterior  margin  of  the  old  peristome,  the  left-hand  ventral 
ridge,  and  a  new  temporary  elevation.  The  invagination  of  the  rudiment 
of  the  new  peristome  occurs  at  the  anterior  end  of  this  field,  very  close 
to  the  border  of  the  old  peristome.  Neither  the  clear  ectosarcal  field, 
nor  the  external  delimiting  ridge  appear  in  Euplotes  worcesteri,  nor 
does  the  rudiment  of  the  new  peristome  lie  so  close  to  the  border  of  the 
old  peristome  in  that  species  as  in  E.  harpa.  The  extremely  difiicult 
matter  of  finding  early  stages  of  the  peristome  formation  in  E.  luorcesteri 
would  have  been  rendered  far  easier  if  such  a  change  in  the  ectosarc  had 
taken  place. 

I  have  also  found  that  the  rudiments  of  the  adoral  membranella; 
appear  considerably  sooner  in  E.  tvorcesteri  than  in  E.  harpa.  The 
further  development  of  the  new  peristome  to  its  full  extent  is  nearly  the 
same  in  both  species.  The  depression  deepens  and  extends  posteriorly, 
not  upon  the  surface  but  heneath  the  ectosarc,  forming  a  short  narrow 
invagination.  The  mouth  of  the  original  depression  becomes  the  open- 
ing of  the  invagination,  retaining  for  a  time  about  the  same  size  and 
shape  as  first.  The  invagination  now  rapidly  extends  anteriorly  until 
it  nearly  reaches  the  micronucleus.     I  have  seen  the  invagination  pass- 
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ing  the  micionucleus  in  ouly  a  few  instances.  The  invagination  extends 
a  little  farther  forward  in  E.  worcesteri  than  in  I'J.  harpa.  At  the  same 
time  it  pushes  a  little  backward  and  mediad  and  also  increases  consider- 
ably in  width  and  depth.  Before  the  invagination  has  attained  its  full 
length  the  opening  to  the  exterior  usually  becomes  elongated,  its  edges 
approach  and  finally  fuse,  and  the  new  peristome  exists  for  a  time  as  a 
completely  closed  cavity  inside  the  body  of  the  Eiiplotes.  The  ventral 
wall  of  the  new  peristome  now  lie.-*  1  or  ')  fi  dorsad  to  the  old  peristome. 

The  position  of  the  new  perislonie  i-s  siiown  very  clearly  by  sections.  Fif^irr 
7,  Plate  IV',  is  a  drawing  of  a  transverse  section  of  an  animal  in  about  the 
same  stage  as  figure  4.  The  section  passes  just  in  front  of  the  tip  of  tht- 
pharynx.  The  new  peristome  (P)  lies  below  the  old  adoral  membranellaj;  inside 
of  it  the  mcmbranella;  of  the  new  adoral  zone  are  already  well  developed;  as 
Wallengren  also  has  observed,  they  move  actively  inside  the  new  peristome  almost 
from  the  first.  Figure  16  (Plate  V)  was  drawn  from  a  longitudinal  vertical 
section  of  a  stage  similar  to  figure  10.  It  passes  through  the  old  adoral  zonr- 
(az)  parallel  to  the  axis  of  the  body.  Below  this  lies  the  new  peristome  wiiich 
reaches  the  surface  at  0,  where  the  lips  of  the  external  opening  are  still  in 
contact.  The  membranella;  of  the  new  adoral  zone  (AZ)  lie  outside  of  part  of 
the  section;  at  the  posterior  end  of  the  cavity  the  niembranella;  which  there  lie 
upon  the  outer  wall  are  shown  in  transverse  section.  The  individual  cilia  of 
the  adoral  membranellse  are  particularly  noticeable  in  a  section  like  this.  After 
remaining  closed  for  a  time  the  external  aperture  of  the  new  peristome  reopens 
and  rapidly  inireases  in  size.  (Plate  V,  figures  10,  13,  14;  Plate  VI,  figures 
18,  20,  22,  25;  Plate  VIII,  figures  33,  34,  35.) 

The  figures  show  that  the  time  at  which  the  final  opening  occurs 
varies  somewhat,  using  the  condition  of  the  meganucleus  as  a  standard 
for  comparison,  and  so  does  the  rate  at  which  the  enlargement  of  the 
aperture  increases.  Wallengren  did  not  observe  any  closure  of  the 
peristomial  aperture  in  Eiiplotes  harpa. 

After  the  new  peristome  has  become  permanently  opened,  the  pos- 
terior end  of  the  cavity  increases  considerably  in  length  and  also  bends 
toward  the  center  of  the  body.  The  portion  of  the  posterior  end  of  the 
invagination  which  will  become  the  pharynx  is  shown  by  Plate  V,  figure 
10,  where  the  rudiment  of  the  suboral  group  of  membranellaj  (SO)  lies 
in  a  slight  expansion  of  the  cavity.  Since  the  suboral  membranellae  of 
the  adult  Euplotes  lie  just  within  the  mouth,  it  is  clear  that  the  invagina- 
tion includes  the  rudiment  of  the  pharynx  as  well  as  that  of  the  peristome, 
and  that  the  pharynx  is  fonned  some  distance  from  its  final  position. 
The  same  peculiar  bulging  of  the  medial  wall  of  the  invagination  is  shown 
in  Plate  V,  figure  13,  although  the  suboral  membranella)  were  not  visible 
in  this  specimen. 

As  figures  10  and  13,  Plate  V,  were  among  the  last  drawings  made,  it 
is  almost  certain  that  the  slight  enlargement  of  the  pharynx  was  present 
in  other  specimens  (Plate  Y,  figure  14;  Plate  VI,  figures  18,  20,  22,  25; 
Plate  VIII,  figure  33)  but  not  noticed  at  the  time  the  sketches  were  made. 
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as  its  iini)ortaiuo  then  was  not  appreoiatod.  Plate  V,  figure  17,  and  Plate 
VI,  figure  24,  are  both  drawings  of  sections  passing  through  the  aperture 
of  the  peristomial  invagination. 

The  further  development  of  the  peristome  and  i>harvnx  proceeds  as  the 
body  divides.  The  body  of  the  Euplotes  elongates  a  little  before  any 
constriction  appears.  This  change  in  shape  is  made  evident  by  the  new 
peristome  moving  backward,  as  if  it  were  pulled  out  from  beneath  the  old 
one.  (Plate  \'III.  figures  33  and  34.)  By  the  time  that  the  constric- 
tion of  the  body  can  be  noticed,  the  opening  of  the  new  peristome  to  the 
exterior  ha,s  l)ecome  large,  extending  from  the  posterior  margin  of  the  old 
peristome  to  the  posterior  end  of  the  new  one.  (Plate  VIII,  figure  34.) 
At  the  same  time  the  anterior  end  of  the  peristomial  invagination  bends 
toward  the  middle  of  the  body.  Plate  VIII,  figures  34,  35,  and  36  are 
successive  drawings  of  one  individual.  ma(h^  at  intervals  of  about  lialf 
an  hour;  the\  illustiate  the  mannci-  in  which  constriction  of  the  body, 
further  increase  in  the  size  of  the  opcniing  of  tlie  new  peristome,  and 
l)cnding  of  the  anterior  end  of  the  new  peristome  toward  the  right,  pro- 
ceed simultaneously.  In  Fjuplotcs  harpa  the  curvature  of  tlie  anterior  end 
of  the  new  jieristome  toward  the  right  commences  at  a  very  early  stage, 
even  before  the  invagination  has  attained  its  full  length,  and  long  before 
constriction  of  the  body  begins.  There  is  also  in  that  species  an  inward 
bending  near  the  middle  of  the  new  peristome  which  is  altogether  lacking 
in  E.  worcestfi-i.  The  anterior  end  of  the  adoral  zone  lies  in  a  cavity 
derived  from  the  original  invagination  (Plate  VII,  figure  37,  and  Plate 
VIII,  figure  3(i)  unt'il  fission  is  nearly  complete.  As  the  constriction  of 
the  body  deepens,  tlie  adoral  zone  is  more  and  more  uncovered,  reaching 
the  adult  condition  while  the  two  bodies  are  still  connected.  (Plate  VII, 
figures  28  and  29.) 

•While  the  anterior  end  of  tlie  peristome  is  passing  across  the  end  of  the 
body,  tlie  pharynx  moves  still  more  toward  the  center  of  the  body  and 
its  tip  bends  forward.  (Plates  VII  and  VIII,  figures  26,  28,  34,  35,  36.) 
The  widening  in  which  the  suboral  membranellffi  appear  develops  into 
the  anterior  expansion  of  the  pharynx,  in  which  the  rows  of  endoral  cilia 
appear  before  the  constriction  of  the  body  is  far  advanced.  (Plate  VII, 
figure  26. ) 

The  media!  margin  of  the  peristome  is  not  derived  from  the  inner 
edge  of  the  growing  aperture  of  the  invagination,  but  from  a  ridge  which 
grows  forward  fj-om  the  anterior  angle  of  the  mouth  across  the  medial 
wall  of  the  peristomial  depression.  Plate  VIT.  figure  26,  Plate  VIII, 
figures  34.  35.  and  36,  show  successive  stages  in  the  development  of  tfiis 
feature.  As  in  Euplotes  harpa,  this  ridge  divides  the  right  wall  of  the 
})eristomial  cavity  into  two  portions;  the  dorsal  portion  becomes  the  inner 
wall  of  the  completed  peristome,  while  the  ventral  moiety  becomes  included 
in  the  ventral  surface  of  the  body.     The  part  of  the  ventral  covering  of 
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l|,e  ,,.,is,„„Mal  «.vily  oMending  out  In.,,,  tl.is  ,„.,io,y  l«v..,m.H  -»''^°*,'J 
and  loav,.  no  ndge  to  .nark  its  original  relations  as  ,n  '••  '""7'"-     ^    t  u 
r.c  shown  ia  Iteure  36,  the  inner  ,na,gin  o(  the  ,K.r,ston,e  wucl.  I.a- 
S^fold  in  rt,e  n,aoner  jnst  dese,U«l,  ha.  united  w,th  .  ,e  >nne 
,^1  o"  the  antern,r  portion  ot  the  i^ristomial  invag.nat.on  winch  std 

e»ait      By .ee,..™-.'  -^trie,i,n,  «t  the  ho  y  t he  o,„er  wa 

this  enilv   is  earri.d  awav.  and   the  n,ed.al  wall  heeon,.-  thi   nm^n> 

tli        de   o     the   eon„doted    peristonu..     Tl„.    relation    o,    the    nmer 

1       •  t       a  .erture  of  the  invagination   to  ,he  n,edial   n,arg,n  of  t  H^ 

!n  pleted  perilt e  ean  eiearl,  he  seen  hy  exannning  the  .-•-    ;;^^^- 

in  Hlnres  'ci  t..  M:.  I'late  Vlll,      It  Ue>  nis.de  tl,e  or.gn.al  a,.,.tnu. 

outsFde  or.  i.  e..  n,edia,l  to,  ,l,e  true  n.argin  of  the  pe.,s.,,,ne 

I  live  eareluUv  considered  if  the  new  peristome  results  Iron   an  ou.- 

grow        f    le  o,,i  one,  and  if  the  invagination  could  he  forn.ed  from 
ine      depression  of  the  edge  of  the  old  adoral  .one    or  ot  , he  rcg 

,.„n.edia,lly   lateral    to   '';-   -^  ;r;-:  -/rlXwt  p^s 
of  the'^0  nrocesses  occur,     insteau,  i  na\t  wcu  aj^ 
:n::;iLtio..,asal,ovedeserih.l,n.,y.^^^^^^^^^^^ 
al^^o  ill  mounted  an.l  sectioned  material.      JIk  ^eci.on.   i 

invagination  lie  at  a  fciigni  au^it  lu  i  -,,•<•  fu.^  ♦v.-a  7nne< 

since  they  are  all  in  rapid  n.otion,  the  rclat.ve  pos>t,ons  of  tne  two  zone.. 

I'-ni  l)o  determined  indubitably. 

""t      fonnation  of  the  new  peristou.e  an,l  l-''»7''V'Vr^;;u     t"orri 

.nd,  are  /uncti^ally  «u,;P^;^  ^  --^  ^^  ^/X  ;- j,„  ,„, 
77^.J^  ';:::lT„.ple.e  periston.  oa„  not  he  tor-ncjl  ^ 
the  surface  ot  the  body  back  of  this  poin  ,  whtle  there  -  »'-   '«;;™^ 
hetweett  the  left  e<lge  of  the  body  and  the  tnarg.n  "  J'^V^^  ^^ 
sueb  developtnent.     It  should  he  n.t.1  ,;-/--',  '^^^rtUIer.al 

L:::itoftvvodar,gh.erho<liesve..di.e.^^^^^^^^^^^^^ 

tnother  body  at  the  tinte  h-on  be     .      ^^^,  ,„  ,T„  aevelop- 

the  peristome  seems  to  he  an  antnii>aioi\  |m 

„,ent  ot  the  new  body  and  eitnl  j„,.„,^,i„„  „f  thts 

metazoan   entbryos.     The  direction   ot   growth   ^e"     '^"<"""   > 
trolled  by  internal  tensions  either  of  c-ctosare  or  endosate. 
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A  process  of  lliis  kind  also  suggests  that  a  certain  iuuctionai  independ- 
ence of  ectosarc  and  endosarc  exists  in  spite  of  close  structural  relations. 
The  very  definite  and  regular  structure  of  the  ectosarc  has  been  spoken 
of  in  the  first  part  of  this  paper;  the  process  of  invagination  (in  w^hich 
ihe  ectosarc  chiefly  is  concerned)  suggests  that  the  relations  of  the 
primary  gemi  la3'ers  of  Metazoa  mav  be  quite  definitely  foreshadowed 
in  some  of  the  higher  Protozoa. 

Development  of  the  new  cirri  (Plates  VI,  VIJ,  and  VIII,  figures  25, 
32,  33,  34,  35,  and  36). — While  the  changes  described  in  the  foregoing 
pages  have  been  proceeding,  a  new  complement  of  cirri  is  developed 
for  each  half  of  the  mother  body,  and  all  of  the  original  cirri  are  absorbed. 
The  order  in  which  these  events  occur  is  decidedly  definite.  In  order 
to  follow  the  coi>rse  of  the  new  cirri  we  must  distingni^  each  of  the 
cirri  of  the  fully  fonned  body.  The  frontal  cirri  I  have  numbered  in 
figure  32,  Plate  VII,  from  1  to  7;  the  ones  usually  called  abdominal 
cirri  are  numbered  8,  9  and  10;  the  anal  cirri  are  I  to  V;  the  left  mar- 
ginal cirri  are  LI  and  1^2",  while  the  right  marginal  cirri  are  El,  E2,  and 
R3. 

At  about  the  time  that  the  meganucleus  reaches  the  condition  of 
greatest  condensation,  ten  slit-like,  longitudinal  depressions  appear  in  two 
rows  of  five  each  upon  the  ventral  surface  of  the  body.  The  two  com- 
plete rows  appear  simultaneously,  and  not  successively,  as  Wallengren 
observed  in  Euplotes  harpa. 

The  slits  of  the  anterior  row  I  have  distinguished  by  the  letters  A, 
B,  C,  D,  and  E;  those  of  the  posterior  row  by  a,  h,  c,  d,  and  e.  By 
combining  these  letters  with  the  nmnbers  of  individual  cirri,  each  cirrus, 
its  origin,  and  its  course  can  be  indicated. 

The  slits  are  produced  both  by  the  solution  of  the  pellicle  and  by 
depressions  of  the  ectosarc  at  those  points.  The  places  where  the  slits 
appear  are  very  definite  and  subject  to  little  variation,  being  always 
practically  the  same  as  shown  in  Plate  VII,  figure  32.  In  this  specimen 
cirrus  7  occupied  a  position  a  little  back  of  its  usual  one.  It  generally 
stands  to  the  right  of  the  anterior  end  of  slit  A.  (See  Plate  VI,  figure 
35.)  It  will  be  noticed  that  cin-us  9  stands  between  the  posterior  ends 
of  slits  C  and  D,  and  also  that  slit  E  is  widely  separated  from  D,  and. 
imlike  the  others  of  this  row,  points  toward  the  edge  instead  of  the  center 
of  the  body.  It  also  is  important  to  observe  that  slits  aio  r  arise  outside 
of  the  depressions  of  the  adult  anal  cirri. 

There  is  almost  no  difference  between  Euplotes  worcesten  and  E.  harpa 
in  the  points  at  which  these  slits  appear.  The  only  considerable  differ- 
ence in  the  origin  of  any  of  the  cirri  is  in  the  case  of  the  cirrus  named 
F  by  me,  and  I-l  by  Wallengren.  This  cirrus  arises  much  farther  for- 
ward in  E.  harpa  than  in  E.  ivorcesteri;  the  arrangement  in  E.  harpa  is 
such  that  there  is 'much  less  difference  in  the  origin  of  I-l  of  the  two 
daughter  bodies  than  in  E.  worcesteri  between  cirri  F  and  /'. 
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The  bottom  of  each  slit  becomes  elevated  iu  the  form  of  a  thiu  irregular 
ridge  which  is  the  rudiment  of  the  cirri  which  presently  appear  in  the 
depression.  Tlie  ridge  does  not  have  the  character  of  an  undulating 
membrane  (as  described  by  Stein  and  Sterki  for  Stylonyehia),  but  the 
sliape  of  the  depression  apparently  controls  the  form  of  the  elevation  of 
protoplasm  from  its  floor.  The  edge  presents  points  which  seem  to  be 
the  first  indications  of  the  cirri  to  be  formed  in  a  few  moments,  since 
in  the  few  instances  whicli  I  have  been  able  to  observe  the  number  of 
points  on  the  I'idge  coincided  with  the  number  of  cirri  to  arise  from 
that  particular  depression.  Wallengren  finds  that  each  cirrus  of  E.  harpa 
arises  independently  of  the  others  in  the  same  slit,  and  that  there  is  no 
indication  of  an  undulating  memljrane,  or  a  protoplasmic  ridge  such  as 
I  describe,  jjreceding  the  appearance  of  the  cirri.  He  also  observes  the 
posterior  cirrus  of  each  group  to  appear  first,  followed  in  succession  by 
the  more  anterior  ones.  So  far  as  I  have  been  able  to  observe,  all  the 
cirri  of  a  group  arise  at  the  same  time  in  E.  worccsteri,  although  it 
is  true  that  the  posterior  one  of  each  group  outstrips  its  fellows  in 
growth  from  the  ver}'  fii-st. 

The  early  development  of  the  cirri  must  proceed  very  rapidly,  for  the 
stage  in  which  the  depressions  only  exist  is  very  rarely  seen  among  large 
numbers  of  dividing  individuals.  Specimens  like  figures  25  or  33,  Plates 
VI  and  VIII,  are  common  enough. 

Three  cirri  aiise  in  each  depression,  except  iu  the  one  at  the  left  of 
each  row  where  but  two  appear.  From  the  fourteen  cirri  thus  appearing 
in  each  row  are  formed  all  the  frontal,  abdominal,  and  anal  cirri  of  each 
daughter  body,  except  one.  The  history  of  this  last  cirrus  is  peculiar, 
and  is  different  in  the  two  bodies.  That  of  the  anterior  body  (F) 
appears  to  the  left  of  slit  A,  Just  behind  cirrus  7,  usually  as  is  shown  by 
figure  25,  Plate  VI.  The  coiTesponding  cirrus  of  the  posterior  body  (/) 
springs  from  the  medial  wall  of  the  peristomial  invagination,  just  within 
the  aperture  and  immediately  after  its  permanent  opening.  Neither  of 
these  cirri  arises  from  a  depression  like  the  othei's. 

The  left  marginal  cirri  of  the  two  bodies  also  arise  from  depressions 
to  the  right  of  the  old  and  new  peristomes.  (L  M,  Z  m,  figures  32,  25, 
and  33.)  The  development  of  the  left  marginal  cirri  resembles  that  of 
the  ventral  cirri. 

As  the  cirri  of  groups  A,  B,  C,  D,  E,  a,  h,  c,  d,  and  e  grow,  the 
depressions  in  which  they  arise  also  increase,  particularly  in  length. 
(Plate  VI,  figure  25,  and  Plate  VIII,  figure  33.)  The  enlargement  of 
the  grooves  a,  h,  c,  and  d  causes  the  effacement  of  the  anterior  portions 
of  the  original  grooves  of  the  anal  cirri  I  to  IV,  while  the  portions  left,  in 
which  the  anal  cim  still  stand,  are  directly  behind  the  new  grooves, 
separated  from  them  only  by  narrow  oblique  ridges.  (Plate  VIII,  figure 
33.)  The  remnants  of  the  old  grooves  are  effaced  ver^'  soon  after  this 
stage. 
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In  till'  eluiigalion  of  the  groups  ut"  new  eirri,  tliu  posterior  one  of  eacli 
^rou})  remains  at  the  point  where  it  appeared  while  the  anterior  ones 
are  .sliifted  f(M-\vanl.  In  the  case  of  the  triple  groups,  the  two  anterior 
eirri  remain  ilose  together  and  one  behind  the  other  nntil  the  rearrange- 
ment is  nearly  completed.  As  the  new  cirri  approach  the  anterior  limits 
of  each  daughter  Iwdy,  the  anterior  portions  of  the  depressions  become 
separated  from  the  posterior,  or  open  upon  one  side  (Plate  VIII,  figures 
34  and  35),  and  then  graduall,y  are  obliterated.  A  curious  feature  of 
this  process  is  that  tlie  left  margin  of  the  depression  seems  always  to 
he  the  first  to  disa])pear.  'i'lie  portions  of  the  grooves  remaining  about 
the  posterior  cirri  now  assume  the  form  and  position  characteristic  of 
the  adult  Euplotes.  (Plate  I,  figui'c  1.)  The  anterior  cirrus  of  group 
E  is  the  first  to  become  independent  of  its  mate.  The  two  of  group  1) 
next  lose  their  alignment,  and  separate.  Those  of  group  C  follow,  while 
the  anterior  pairs  of  B  and  A  retain  nearly  the  original  relations  until 
the  development  of  the  daughter  bodies  lacks  little  of  being  complete. 

While  the  new  cirri  are  developing  the  old  ones  are  being  absorbed,  one 
by  one.  The  absorption  begins  as  soon  as  the  new  ciri-i  appear.  The 
first  to  go  seems  to  be  anal  I  (Plate  VIII,  figure  33),  although  8  and  9 
may  disappear  at  the  same  time.  Anal  II  follows  next  (Plate  VI,  figure 
35),  and  then  anal  V  (Plate  Mil,  figures  34  and  3(i)  ;  S  and  9  are 
sure  to  be  gone  by  this  time,  and  usually  several  of  the  frontal  cirri, 
as  is  shown  by  fi.gure  34,  Plate  VIII,  where  4,  5,  6,  and  7  have  disappeared. 
At  the  time  this  specimen  had  reached  the  stage  shown  by  figure  36, 
cirri  1  and  10  and  one  of  the  right  marginals  had  also  gone.  After  this 
it  is  only  a  matter  of  minutes  before  the  remainder  of  the  old  cirri, 
frontal?,  anals,  and  marginals,  disappear,  so  that  by  the  time  division 
is  completed  not  one  of  the  old  cirri  of  the  mother  body  remains. 

The  final  disposition  of  the  new  cirri  can  be  followed  better  from  Plato 
VIII,  figures  33  and  36,  than  from  any  description.  The  most  peculiar 
thing  in  the  course  of  this  development  is  the  manner  in  which  the  new 
frontal  cirrus  4  of  each  body  develops.  This  is  quite  different  in  the 
two  bodies,  yet  essentially  similar.  The  single  cirrus  F  which  develops 
just  back  of  frontal  7  has  been  mentioned.  This  increases  in  size  at  the 
same  rate  as  the  outer  new  cirri,  and  without  much  change  of  position 
becomes  the  new  frontal  4  of  the  anterior  daughter  body. 

The  corresponding  cirrus  in  the  posterior  daughter  body  springs  from 
the  inner  side  of  the  peristomial  aperture  as  soon  as  this  reopens.  (Plate 
VI,  figures  23  and  25.)  It  is  extremely  active  in  its  movements  from 
the  first,  waving  with  a  spiral  motion  so  ra})id  and  continued  as  to  suggest 
that  it  is  actively  engaged  in  directing  food  into  the  new  peristome. 
That  this  is  not  the  case  is  proven  by  the  complete  aljsence  of  food  balls 
from  the  peristomial  invagination.  For  a  long  time  this  motile  organ, 
apparently  a  part  of  the  buccal  apparatus,  proved  very  puzzling.     But, 
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as  has  been  iiR'ntioDed,  it  \va.s  liually  observed  that  alter  ilie  peristomial 
aperture  lias  grown  to  a  hirge  size  a  ridge  arises,  bcgiuning  at  the 
anterior  angle  of  the  inoulb,  and  passing  forward  Literal  to  the  eirrus  just 
•lescrihed.  ( I'late  \'lll,  figures  of  and  35.)  This  ridge  becomes  the 
medial  wall  of  the  c(»nipleted  peristome,  while  the  original  medial  margin 
of  the  i>eristoniial  aperture  and  part  of  the  medial,  wall  of  the  cavity 
become  included  in  the  ventral  surface  of  the  body.  (Plates  VII  and 
\'1II,  figures  26,  34,  35,  3G.)  In  this  manner  the  cirrus  arising  in  the 
peristomial  cavity  also  beiomes  sliifted  to  the  ventral  surface,  and  lies 
not  far  from  its  linal  jiosition  of  fi-ontal  cirrus  I.      (See  /'  and  /  4.) 

The  developnu'ut  of  the  left  niargiiud  cirri  [iresents  no  noteworthy 
features.  These  cirri  have  reached  their  linal  positions  and  proportions 
by  the  time  the  bodies  se{)arate.  IJight  marginals  are  formed  upon  the 
margins  of  both  daughter  bodies  hefore  final  separation  takes  place,  hut 
were  not  observed  in  any  of  the  specimens  drawn. 

The  final  disposition  of  the  cirri  is  exactly  the  same  in  Euploles 
irorcrsicii  as  in  K.  liar  pit .  While  the  figures  of  Minktewicz  of  E.  vaniius 
are  very  incomplete,  the  jirocess  is  evidently  the  same  in  that  species. 

Se.Jisori/  bristles. — At  an  early  stage  in  the  development  of  the  cirri, 
numerous  additional  groups  of  granules  appear  upon  the  vi'utral  surface. 
Their  positions  bear  an  evident  relation  to  the  new  cirri.  As  each  group 
of  granules  of  the  adult  Eui)lotes  surrounds  the  ha.sc  of  a  sensory  bri.stle. 
the  same  relation  must  be  true  of  the  new  granules,  although  the  direct 
observation  of  the  bristles  at  this  stage  is  practically  in\possible.  I  have 
not  been  able  to  decide  whether  the  old  sensory  bi-istlcs  all  disappear  and 
are  replaced  by  new  ones,  or  whether  new  bristles  appear  only  in  those 
l)ortions  of  the  two  new  b<idies  which  otherwise  would  bt^  left  without 
any  by  the  division. 

The  sensory  bristles  of  the  dorsal  surf;ice  and  their  related  groups  of 
granules  do  not  show  any  changes  before  division.  Xew  bristles  appai'- 
ently  are  interpolated  in  the  dorsal  rows  during  the  jjcriod  of  growth 
wdiich  succeeds  fission. 

It  has  been  known  for  many  years  that  the  old  |)eri>tome,  which  i- 
retained  by  the  anterior  daughter  body,  is  not  always  retained  without 
change.  Confining  ourselves  to  the  genus  Euplotes  the  only  author  who 
has  mentioned  in  detail  these  changes  in  the  old  peristome  is  Wallengren. 
He  finds  that  the  mouth  of  Euplotes  liarpa  atrophies  so  that, neither  food 
nor  water  is  taken  in  during  the  later  stages  of  fi.ssion.  Neither  his 
figures  nor  his  description  throw  any  more  light  upon  this  point.  He 
also  observed  that  just  before  division  takes  place  the  lower  lip  becomes 
filled  with  a  great  number  of  round  granules.  lie  did  not  observe  any 
other  changes  in  the  form  or  structure  of  the  pciristome.  nor  any  recon- 
struction of  the  adoral  zone.  I  have  been  unable  to  observe  any  changes 
whatever  in  the  old  peristome  of  E.   worrrsteri  during  division.     The 
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mouth  and  pharynx  iviiiain  upcJi,  the  pharyngeal  membranellae  being  or- 
dinarily active;  the  edges  of  the  peristome  remain  as  sharp  as  ever,  and 
there  are  no  signs  of  destruction  of  the  adoral  membranellse.  I  am 
convinced  that  the  old  peristome  continues  unchanged  in  the  anterior 
daughter  body. 

The  suggestion  made  by  Wallengren  that  the  reason  for  the  complicated 
development  of  new  cirri  and  absorption  of  old  ones  among  Hypotricha 
lies  in  the  fact  that  the  mother  organs  are  not  adapted  to  the  needs  of 
the  daughter  cells  either  in  size  or  position,  seems  to  me  not  entirely 
sufficient.  It  is  often  found  that  the  new  anal  cirri  of  the  posterior 
daughter  body  before  division  are  not  to  be  distinguished  from  the 
remaining  old  ones  except  by  position.  The  same  holds  true  occasionally 
for  the  frontal  cin-i.  Division  takes  place  in  such  rnanner  that  the 
explanation  suggested  by  Wallengren  must  be  true  of  part  of  the  cin-i.  It 
does  not  appear  to  account  sufficiently  for  the  replacement  and  absorption 
of  the  cirri  which  are  so  placed  that  division  does  not  seriously  affect  their 
position  or  action.  However,  in  Eujilotes  harpa  the  shape  of  the  body 
and  the  manner  in  which  division  occurs  are  such  as  to  give  color  to 
Wallengren's  suggestion. 

DIVISION  OF  THE  BODY. 

Constriction  of  the  body  does  not  appear  until  the  new  cirri  are  all 
present  (except  the  right  marginals)  and  have  moved  nearly  to  their 
tiual  positions  (Plate  VIII,  figure  34)  ;  until  the  new  peristome  is 
widely  open  and  has  been  drawn  backward  a  considerable  distance  by  the 
(elongation  of  the  body  (note  the  difference  in  the  distance  from  the 
anterior  to  the  posterior  pharynx  in  figures  25  and  34,  Plates  VI  and 
VIII)  ;  until  after  the  micronucleus  has  divided  and  the  two  daughter 
micronuclei  have  moved  apart  to  their  final  positions,  and  the  meganucleus 
lias  passed  from  the  stage  of  concentration  to  that  of  elongation  (Plate 
A^I,  figure  25,  and  Plate  VII,  figure  26).  The  constriction  deepens 
i-apidly,  and  separates  the  bodies  in  from  one  to  two  hours.  An  animal 
which  is  preparing  for  division  is  almost  always  considerably  broader  and 
more  ovoid  in  outline  than  a  "resting"  individual.  (Compare  figures 
1,  3,  25,  and  others,  with  28  and  29,  where  the  bodies  have  attained  an 
almost  typical  shape  before  division  is  completed.)  Even  before  con- 
striction commences  the  body  begins  to  grow  longer  and  narrower. 
(Plate  VIII,  figure  33.)  This  change  is  caused  by  the  backward  growth 
of  the  region  back  of  the  old  mouth,  which  will  become  the  posterior 
individual.  The  movement  is  not  simply  an  elongation  or  even  an 
increase  in  mass  of  the  posterior  part  of  the  body,  but  is  brought  about  by 
the  withdrawal  of  some  material  from  the  anterior  portion  of  the  body. 
That  this  must  be  so  is  proved  by  the  backward  movement  of  the  invagina- 
tion of  the  new  peristome,  which  is  pulled  out  from  over  the  old  peristome 
(Plate  VIII,  figures  33,  34,  35,  Plate  VII,, figure  26)  and  by  the  fact  that 
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the  anterior  half  of  the  body  becomes  narrower  at  the  same  time.  As  the 
new  peristome  moves  backward  its  anterior  end  is  bent  to  the  right ;  the 
fact  that  the  inclination  toward  the  right  is  greater  at  first  than  the  amount 
of  constriction  of  the  body,  indicates  that  pressure  exerted  by  the  latter 
process  is  not  the  sole  cause  of  the  bending,  but  that  internal  directive 
forces  (or  tensions)  of  considerable  strength  exist.  This  is  still  more 
clearly  shown  by  Euplotcs  harpa.  in  which  the  peristome  is  bent  to  a  right 
angle  before  constriction  begins.  Tiie  further  bending  and  extension  of 
the  peristome  across  the  anterior  end  of  the  new  body  proceeds  at  the  same 
rate  as  the  constriction,  and  appears  to  be  produced  by  it.  It  is  impos- 
sible to  say  certainly  whether  new  adoral  raembranellai  are  formed  as 
the  zone  extends  across  the  front  of  the  body  or  not,  but  it  seems  more 
probable  that  all  the  membranelhe  are  formed  in  the  invaginated  per- 
istomial  cavity  before  this  movement  commences,  and  that  increase  in 
the  length  of  the  zone  is  secured  by  intercalary  growth  only.  The  basis 
for  this  supposition  is  that  the  number  of  membranell?p  in  the  invagination 
(Plate  VII,  figure  32,  Plate  VIII,  figure  33)  i?  equal  to  the  entire 
number  generally  found  in  tlie  adoral  zone  and  pharynx  of  an  adult 
Euplotes. 

The  extension  of  the  adoral  zone  toward  the  right  forces  the  connection 
between  the  bodies  to  remain  at  that  side.  (Plate  VII,  figures  28,  29.) 
As  the  constriction  is  carried  across  the  body,  the  thin  ventral  wall  of  the 
remaining  part  of  the  peristomial  cavity  (Plate  VIII,  figure  36)  is 
l)roken  through;  a  portion  remaining  may  form  the  marginal  lamella  of 
the  medial  wall  of  the  completed  peristome.  (Plate  VIT,  figures  28 
and  29.) 

The  stalk  connecting  the  daughter  bodies  is  sometimes  drawn  out  into 
a  slender ■  thread  of  some  length;  it  is  not  unusual  to  see  a  pair  of 
individuals  swimming  rapidly  about  connected  in  this  manner,  the 
posterior  one  swinging  from  side  to  side  as  if  the  two  were  engaged  in 
a  game  of  crack-the-whip.  By  the  time  that  separation  occurs  the  two 
bodies  may  have  their  usual  form,  or  they  may  be  of  such  shapes  that 
the  obsei-ver  can  very  easily  be  certain  which  was  anterior  and  which 
posterior  before  division.  (Plate  VII,  figures  30  and  31.)  A  new 
contractile  vacuole  appears  in  the  anterior  body  before  n«<i<>n  i>^  complete. 
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The  new  adoral   membranelhe  stand   inside  the  invagination.      X    600. 
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.    The    invagination    of    the    new    peristome    is    completely    close.l.      X    800. 
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13  Throinin.^  of  the  new   peristome  is  enlarging.     The   micronucleus  has 

diX  fhe  two  new  micronuclei  still  showing  the  points  at  which  tlie 
nuclear  n.embrane  was  .Irawn  out   as  the  poles  n.oved  apait.      X    800. 

Camera  lucida.  ^^.^  micronuclei  are 

14  The  new  peristome  now   has  a  laige  opeiuuf;- 
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Fic.  15.  Tlu'  iniikllc  portion  of  llic  iiioga nucleus  of  figure  14.      X    1,200.     Camera 
lucida. 

16.  A  vertical   longitudinal  section  of  the  new  peristome  at  a  stage  corre- 

sponding to  figure  10.  The  invaginated  new  peristome  forms  an 
extensive  cavity  lying  directly  dorsad  (below  in  the  figure)  to  the 
old  adoral  zone  (az).  The  opening  of  the  invagination  to  the  ex- 
terior at  0  is  just  commencing.  The  new  adoral  zone  is  seen  at 
AZ.     X  1,000.     Camera  lucida. 

17.  An  obliquely  transverse   section  of  a   stage  corresponding  to  figure   14, 

passing  through  the  new  peristome  and  its  opening,  and  the  old  adoral 
zone  (az).      X  600.     Camera  lucida. 

Platk  .VI. 

Fig.  18.  The  two  solution  ])lanes  of  the  nieganucleus  have  met.  The  meganucleus 
is  considerably  condensed.      X  800.     Camera  lucida. 

19.  Anaphase  of  micronucleus. 

20.  The  solution  planes  have  disappeared  and  the  reconstruction  planes  have 

met.     X  800.     Camera  lucida. 

21.  Late  anaphase  of  micronucleus. 

22.  The  reconstruction  planes  have  disappeared  and  most  of  the  meganucleus 

has  condensed  until  the  chromatin  reticulum  is  not  easily  visible. 
X  800.     Camera  lucida. 

23.  At  about  the  same  stage  as  figure  22,  but  with  a  less  condensed  mega- 

nucleus.    The  rudiments  of  the  new  cirri  have  been  formed. 

24.  A  transverse  section  passing  through  the  old  peristome,  pharynx,  adoral 

zone  and  suboral  membranella?,  and  also  through  the  new  peristome 
and  its  opening  to  the  exterior.  The  latter  is  at  the  base  of  a 
depression  of  the  outer  surface,  and  one  of  its  edges  is  shown  in  the 
figure.     X  400.     Camera  lucida. 

25.  The   final    stage   in   the   condensation   of   the   meganucleus.     Two  of   the 

old  anal  cirri  have  disappeared;  the  new  cirri  are  increasing  in  size. 

Plate  VII. 

Figs.  26  to  29.  Elongation  and  constriction  of  the  body  and  meganucleus;  the 
new  peristome  is  drawing  out  from  above  the  old,  and  assuming  its 
definite,  position. 

Fig.  30.  Anterior  daughter  individual  immediately  after  division. 

31.  Posterior   daughter   individual  immediately  after  division. 

32.  First  stage  in  the  development  of  the  new  cirri.     A,  B,  C,  D,  E,  depres- 

sions in  which  the  new  cirri  of  the  anterior  daughter  body  will 
develop;  a,  h,  c,  d,  e,  corresponding  depressions  of  the  posterior 
daughter  body;  1,  2,  3,  4,  5,  6,  7,  frontal  cirri;  8,  9,  10,  abdominal 
cirri;  I,  II,  III,  IV,  V,  anal  cirri;  LI,  L2,  left  marginal  cirri;  Rl, 
R2,  R3,  right  marginal  cirri. 

Plate  VIII. 

Figs.  33  to  36.  Successive  stages  in  the  development  and  arrangement  of  the 
new  cirri,  and  in  the  resorption  of  the  old  ones.  Figures  34,  35,  and 
36  are  drawn  from  the  same  individual  at  intervals  of  about  half  an 
hour. 
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Aigrettes  and  Birdskins.  The  Truth  About  Their  Collection  and  Export.  By 
Harold  Ilanicl  Sniitli,  editor  of  'Tropical  Life.''  Willi  a  foieword  by  Sir 
J.  D.  Roes,  K.  C.  I.  E.,  C.  V.  O.,  M.  P.  Cloth.  Pp.  138.  Pric:  5  shillings. 
London:   John  Bales  Sons  &  Danielson,  Ltd.     1910. 

Tliis  book  is  written  in  defense  of  the  bird-niillincry  trade  and  in 
pi-otesl  against  a  notification  issued  in  India,  in  1902,  prohibiting  the 
export  from  British  India  of  the  skins  and  feathers  of  all  birds  other 
than  domestic  birds,  ostrich  feathers  and  skins,  and  bona  juU  natural 
history  specimens. 

The  objection  to  this  order  is  tiiat  while  it  does  not  protect  the  birds 
from  being  killed  it  takes  from  the  poorer  classes  in  India  a  considerable 
source  of  income. 

The  author  claims  that  tlie  collecting  of  feathers  of  wild  birds  can 
not  be  considered  cruel,  unless  it  be  considered  cruel  to  shoot  game  for 
sport,  and  that,  taking  the  world  as  a  whole,  birds  are  not  in  danger  of 
extermination,  or  even  of  becoming  rare. 

It  is  stated  that,  "unlike  the  millinei-s  who  need  the  birds  only  for  a 
few  years  at  a  time,  whilst  the  fashion  for  wearing  them  lasts,  the  sup- 
pliers to  natural  history  museums  and  the  fishing-tackle  trade  go  on 
collecting  uninterruptedly  year  after  year,  as  they  have  no  fashion  to 
interrupt  their  demand." 

Members  of  the  Audubon  societies  and  other  protectionists  will  be 
pleased  to  learn  that  should  any  fear  of  the  extermination  of  a  certain 
species  arise  "the  trade  wisely  and  very  naturally  will  be  only  too  pleased 
to  collaborate  with  any  official  body  to  keep  that  particular  species  out  of 
fashion  until  their  numbers  have  increased  sufficiently  to  warrant  their 
being  used  again." 

The  extermination  of  some  species  of  birds,  such  as  the  herons  in 
Florida,  is  charged  to  the  advance  of  civilization  and  the  opening  of  new 
country.  The  author  suggests  the  appointment  of  a  permanent  inter- 
national committee  to  be  consulted  at  any  time,  to  inquire  into  reported 
scarcity  of  birds,  and  to  ascertain  on  independent  evidence  how  correct 
the  reports  are.  The  committee  should,  if  necessary,  proceed  to  the 
center  of  origin  and  ascertain  the  true  state  of  the  case. 

The  frontispiece  is  a  half-.tone  portrait  of  the  author. 

R.  C.  McG. 
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.Xgrolis  ingruta  Bull.,  171. 
.segetls  Schlfl'.,   171. 
segetis  Hamps.,  171. 
segetum  I>occh,   171. 
spiculifora  Guen.,    171. 
sulTusa  Treit..  171. 
ypsilon  Hamps.,  171. 
ypsilon  Rott..   171. 
AlcciliiiidiE,  109. 
Alcedo  bengalensis  Gnielin,  109. 
Alcyone  argentata   (Tweeddale),   197. 

cyanopectus    ( [..afrrsneye),    llo. 
Aljjheus  avarus  Kabr..  !»7. 
Ambassidir,  272. 
Ambassls  kopsi   (Bleeker),  274. 
Aniia  ceramensls  Bleeker,  274. 
griflBni  Seale,  117. 
liyulosonia  Bleeker,  274. 
quadrifasciata    (Cuv.  and  Val.),  274. 
Amblygobius  insignis  Seale,  116. 
Anapsthetization  of  marine  animals  by  using 

magnesium  sulphate,  86. 
Anas  luzonica  Fraser.  lOS. 
Anatlda?,  108. 

Anatomy,  racial,  in  Tayiay,   1. 
Anerastia,  177. 

celsella  Walk.,  177. 
lotella  Hubner,  177. 
pallidicosta  Walk..   177. 
Anerastlinsp,  177. 
.Angonyx,  167. 

testacea  Walk.,  167. 
te8ta(ea  Rothsch.,  167. 
.\nimals,      an;esthetization     of     marine,      by 

using  magnesium  sulphate.  86. 
.■\nnmala.  256. 

andradei  Heller,  248,  258. 
anogultata  Burm.,  258. 
atrocyanea  Burm..  259. 
baeri  Ohs.,  259. 
camarinensis  Ohs.,  246,  256. 
catenatopunctata  Ohs..  244,  256. 
chalchoptera   Burm.,   259. 
chalib.va  Burm..   250,  258. 
chloropyga  Burm.,  252,  259. 
corruscans  Chevr.,  250,  258. 
dasypyga  Burm.,  259. 
despumata  Oh.s.,  243,  256. 
eiuausta  Cand.,  259. 
cxarata  Burm..  256. 
flavoscutellata  Ohs.,  237,  256. 
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Auomiilii  iKteroglypha  Ohs.,  248,  258. 

inconsueta  Ohs.,  250,  259. 

infans  Ohs..  236,  256. 

leotaiulii  Blanch.,  242,  257. 

macrophthalma  Ohs.,  237,  250. 

iiltidissima  Blanch.,  259. 

noctivaga  Ohs.,  246,  257. 

obesa  Cand.,  259. 

ovatula  Ohs.,  240,  257. 

palawana  Ohs.,  241,  257. 

picturata  Caud.,  258. 

planata  Cand.,  248,  257. 

prsematura  Ohs.,  251,  259. 

prasina  Buiiu.,  259. 

proctolasia  Ohs.,  239,  257. 

relucens  Har.,  250. 

schultzeana  Ohs.,  247,  257. 

semperiana  Ohs.,  241,  257. 

smaragdiua  Eschsch.,  259. 

sulcatula  Burni.,  257. 

varicolor  Gyllenh.,  .258. 

vietipennis  Ohs.,  245,  258. 

whitehead!  Ohs.,  243,  258. 
Auomalini,  256. 

Anous  stolidus  (LimisBus),  197. 
Anthreptes  griseigularis  Tweed.,  221. 
Anthus  rufulus-Vieillot,  113,  136,  219. 

gustavi  Swinh.,  113. 
Antipha  punctata  All.,  223. 
Ants,   69,    71  ;   Philippine,   121  ;    relation   of, 

to  lyciBnid  chrysalids,  74. 
.Vpha'Ua,  37. 

farinosa  Spin.,  37. 
farinosa  Weber,  37. 
saundersii  Walk.,  37. 
Aphona  farinosa  Burm.,  37. 
farinosa  Weber,  37. 
scutellaris  White,  37. 
Aphauaria,  37. 
Aplochlora,  176. 

viridis  Warren,  176. 
vivilaca  Walk.,  176. 
Apogonia  lutea  Moser,  188. 

metallescens  Moser,  186. 

nigrobrunnea  Moser,  187. 

rugipennis  Moser,  189. 

viridana  Moser,  187. 
Aphrophorinae,  49. 
Apogonichthyidae,  274. 
Arctia  horsfleldii  Saund.,  169. 
Arctiidse,  164,  169. 
.\rdeid8e,  107. 

Arenaria  interpres  (Linnaeus),  106. 
Arhopala  amantes  Hewits.,  76. 
.\rius  argyropleuron    ( Kuhl    and    Van    Has- 
.selt),  266. 
sagor  Hamilton,  266. 
Artamidse,  112. 

Artamides  strlatus  (Boddaert),  111,  221. 
Artamus  leucorynchus  (Linnaeus),  112,  220. 
Asopia  pictalis  Curt.,  179. 
Aspidimerus  tristis  Weise,  231. 
Aspidomopha  millarls  Fabr.,  143. 
Assaniia  dentata  Buckt.,  39. 
Astrsea  multimaculata  Moser.  183. 


.Astur  trlvirgatus  (Temmiuck),  108. 
.\therina  forskalii  Rupp.,  268. 
Atherinidae,  268. 
.\ttacus  ricini  Boisd.,  132. 
.'Vulacophoru  quadrimaculata  Chap.,  140. 

rosea  Chap.,  140. 

uniformis  Chap.,  223. 
Autoba  versicolor  Walk.,  172. 

B 

BANKS,  C.  S.,  Hhynchota  Palawanica,  Part 
11  :  Homoptera,  33  ;  Editorial :  An  Inte- 
resting Occurrence  with  Sticky  Grass : 
Eragrostis  viscosa  Trin.,  85  ;  The  Poly- 
scopic  Cell,  79  ;  A  New  Accessory  for  Dis- 
section Work,  131. 

Bantayan  Island,  formation  of,  149 ;  four 
new  species  of  fishes  from,  115  ;  food 
fisheries  of,  151 ;  location  of  pearl  shells 
at,  150  ;  pearl  fishery  of,  149  ;  pearl  shells 
from,  150 ;  quality  and  value  of  pearl 
shells  from,  151  ;  situation  of,  149  ;  value 
of  food  fisheries  of,  151. 

Barbus  elongatus  Seale,  265. 

Barracudas,  Borneo,  268. 

Bass,  successful  transference  of  black,  into 
Philippines,  153. 

Batrachostomus  microrhynchus  Grant,   136. 

Baza  magjiirostris  Gray,  197. 

BEAN,  ROBERT  BENNETT,  III.  Filipino 
Types;  Racial  Anatomy  in  Taytay.  (B). 
The  Women,  1 ;  Paleolithic  Man  in  the 
Philippines.  Homo  Philippinensis,  27  ; 
Filipino  Ears,  II  :  Ears  from  Malecon 
Morgue,  191. 

BelonidEe,  267. 

Birds,  additional  notes  on,  from  northern 
Mindanao,  197  ;  collected  in  Polillo,  103  ; 
from  northern  Luzon  and  islands  of  Sab- 
tan  and  Dalupiri,  219. 

Black  bass,  apparatus  used  in  transporting, 
to  the  Philippines,  153  ;  successful  trans- 
ference of,  into  Philippines,  153  ;  where 
secured,  153. 

Black  lip  pearl  oyster,  88. 

Blenina,  173. 

donans  Walk,  173. 
quinaria  Moore,  173. 

Blephurida  manilensis  Weise,  142, 

Boarmiinae,  176. 

Boiga  angulaia  (Peters),  213. 
cynodou  (Boie),  213V 
dendrophila  (Boie),  214. 

Bolbopsittacus  lunulatus   (Scop.),  221. 

Bombyx  mori  Linn.,  131. 

spinula  Esp.,  171. 

BOOK  REVIEWS  : 

Check-list    of    North    American    Birds, 

313. 
Smith,    Harold    Hamel.     Aigrettes    and 
Birdskins.     The    Truth    about    Their 
Collection  and  Export,  337. 

Borneo  fishes,  263  ;  barracudas,  268  ;  butter- 
fishes  or  porafrets,  269 ;  butterfly-fishes, 
283  ;      cardinal      fishes,      274  ;      climbing 
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perches,  272  ;  croakers,  277  ;  cutlasts-fisbes, 
272  :  eastern  spade-flshes,  282  ;  eels,  265  ; 
ephlppids.  282  ;  flat-heads.  286  ;  founders, 
ephippids.  282  ;  flat-heads,  286  ;  flounders, 
287  ;  goat-flshes,  278  ;  gobies,  285  ;  grunts, 
275  ;  hair-boaks  and  flying  flshes,  267  ; 
kisugos.    279  ;    kitings,    282  ;     leaf-flshes, 

283  ;  lizard  flshes,  264  ;  mackerels,  270  ; 
minnows.    265  ;    mullets,   268  ;   one-spines, 

284  :  pampauos,  270 ;  puffers,  poison 
fishes,  284  ;  ring-flshes,  282  ;  scorpian- 
ftshe^,  286  ;  scorpids.  282  ;  sea-basses. 
274  ;  sea-horses,  269  ;  sharks,  263';  si- 
gpnide.  203;  silversides,  268;  slip- 
mouths,  272  ;  snappers,  275  ;  sting-rays, 
264  ;  tangs,  283  ;  therapons,  275  ;  thread- 
flns,  269  ;  three-spines.  280  ;  urasse-fishea. 
281. 

Botys  licarsisalis  Walk.,  180. 
Brachilia  acronyetoides  Moore,  168. 
Brachypteryx  poliogyna  Grant,  137.  138. 
Brumus  sutturalis  Fabr.,  148. 
Bubulcus  coromandus   (Boddaert),  107,  220. 
Bucerotidap,  110. 

Budytes  loucostriatus  Honieycr,  113. 
Butastur  indicus  Gnielin),  108. 
Butorides  javanica  (Horsfleld),  li'i7. 
Butterflshes  or  Pomfrets,  Borneo,  269. 
Butterfly-flsbes.  Borneo,  283. 
Buzzard,  migration  of  Tic-Wee,  199. 
Bythopcopus  biarcuatus,   uniliueatus,   unifas- 
cia.  Walk.,  51. 

ferrugineus  Walk.,  51. 

malayus  St&l,  51. 

c 

Cacatua  htematuropygia    (P.    1...    S.    Miiller), 

108. 
Cacatuidae,  108. 

Cacomantis  meruliuus    (Scopoli),    136. 
Cadra  defectella  Walk.,  177. 
Calduba  obdenta  Walk,,  173. 
Calidris  leucophsea  (Pallas),  107. 
Callisitta  mesoleuca  (Grant),  137. 
Camponotus  (Colobopsis)  vitreus  Smith,  127. 
(Colobopsis)      pubescens     Mayr, 

127. 
femoratus  Fabr.,  73. 
horrens  Forel,  127. 
macula tus  Fabr.  subsp.  pallidus 

Sm.,  127. 
maculatus    Fabr.    subsp.    subnu- 

dus  Em.,   127. 
moeschi  Forel,  129. 
pandava  Horsf.,  70. 
quadrisectus  Sm.,  73.   127. 
rubripes  Drury,  69. 
Campophagidae,  111. 
Canthelea,  178. 

aegnusalis  Walk.,  178. 
Carangidse,  270. 
Caranx  brevis  Bleeker,  271. 

ira  (Cuv.  and  Val.),  271. 
secfasciatus    (Quoy    and    Gaimard), 

270. 
speciosus  (Forsk&l),  270. 


Carchariidiv.  2ii.'{. 

Cardinal  flshes,  Borneo.  274. 

Cataclysmo.  176. 

conturbata  Walk.,  176. 
conturbata  Ilamps.,  176 
riguata  Hiibn.,  176. 
Caterpillars,  myrmeiophlly  of,  69. 
Catochrysops  cnejus  Fabr.,  69. 
Colama,  170. 

bifascialis  Walk.,    ITn. 
fieniata  Hainps.,  ITn 
titniata  Snell,   170. 
Cell,  polyscopic,  79. 
Centromeria,  39. 

longipenni.s  Walk.,  Ait. 
Centropus  unirufus     (Cabanis    and     Heine). 
111. 
viridls  (Scopoli),   111. 
Centrotin-e,  47. 
Ci-ntrotus  dama  Germ.,  47. 

rupicapra  Fabr.,  48. 
laurus  Fabr.,  48. 
torminalis  Walk.,  48. 
viearius  Walk.,  48. 
Cephalophoneus  validirostris   (Grant),   137. 
Cephaloxys  henielytra  Sign.,  36. 
tersichore  Walk.,  35. 
Cephonodes,  167. 

hylas  Linn.,  167. 
titan  Rothsch..  167. 
Cercopida?,  49. 
Cercopinae,  50. 
Cercopis  inclusa  Walk.,  50. 
Cerynia,  45. 

albata  St&l,  45. 
lutescens  Melich.,  45. 
maria  Stk\,  45. 
maria  White,  45. 
Ceryniaria,  45. 
Ceyx  melanura  Kaup,  110. 
Chtetodon  adiergastos  Seale,  116. 
carens  Seale,  115. 
occellatus  Bleeker,  283. 
Cha'todontidae,  283. 
Chaimarrornis  bicolor  Grant,  136. 
Chalcophaps  indica  (Linnaeus),  106. 
Charadriida;,  100. 
Charadrius  fulvus  Gmelln,  106. 
Charcharias  borneensis  Seale,  263. 
Chilades,  166. 

laius  Cram.,  166. 
putli  Moore,  166. 
trochilus  Freyer,  166. 
trochilus  de  NMcev.,  166. 
Chilocorus  cerberus  Muls.,  148. 
Chilomenes  sexmaculatus  Fabr.,  148. 
Chojrodon  oligacauthus  (Bleeker),  281. 
Chrochlphora,  180. 

testulalls  HUbn.,  180. 
Chrysalis,    myrmecophllous    Lycaenid,    from 

tho  Philippines,  73. 
Chrysocolaptes   haematribon    (Wagier),    111, 

136. 
Chrysomela  bifasclata  Hornst.,  226. 
Chrysomeliden,   139,  223. 
Chrysopelea  ornata  (Shaw),  214. 
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("hrysopera,  174. 

loinbiiiiiiiK  Ilanips..   17^. 
conibinaii.s  Walk..    171. 
Ck  ada  loiilca  Germ.,   3G. 

farinosa  Weber.  37. 
mannifera  Linn.,  35. 
«iuadrltuberiulata  Sigu.,   .'U. 
sauguinea  De  Geer.  3(5. 
sanguinolenta  Oliv.,  36. 
vlrescens  Oliv..  35. 
llii-adaria,  34. 
CicadidiB,  33. 
Cicadina?,  33. 
rieoniidae,  107. 
Cinnyris  henkei  Meyer,  220. 

jugularis   (Llnna»us),   113. 
sperata   (Linna;us),    113. 
Citula  armatus   (Forsk&l),  272. 
Cistlcola  exilis   (Vigors  and  Horsfleld),  136. 
Cixiu.s  pustulalus  Walk.,  39. 
Cleorina  pliilippinensis  .Jac,  223. 
Clettharra.  173. 

albonotata  Hamps.,   173. 
Climbing  perches,  Rorneo.  274. 
(Movia,  49. 

bigoti  Sign..  49. 
conifer  Walk.,  49. 
frenulata  St&l,  49. 
vittifron.'!  StSl,  49. 
Clupeidse,  264. 

Cnecodes  suturali.s  Motsch..   141. 
Coccinelliden,  223,  229. 
Coelophora  octopunctata  W'eise,  229. 

sexguttata  Weise.  230. 
Colasposoma,  140. 

Colpoptera.  verzeichni.ss  von  coleopteren  aus 
den  Philippinen,  etc.,  139. 
lamellicornia,  neue.  von  den  Phil- 
ippinen, 183. 
Oollocalia,  103,   13G. 

fuciphaga  (Thunb.),  221. 
raarginata  Salvador!,   110. 
troglodytes  Gray,  220. 
whitehead!  Grant,   138. 
ColumbidiE,  105. 
Contributions  to   lepidopterous   fauna   of  the 

Philippines,  161. 
Coraciidae,  109. 

Corona  philippina    (Bp.),   114,  220. 
Corvidae,  114. 

Corynodes  indagaceus  Chevr.,  140. 
Cosraopsaltria.  35. 

doryca  Boisd.,  35. 
iuerniis  St&l,  35. 
Cosmoscarta,  50. 

heros  Fabr.,  50. 
inclusa  Bull.,  50. 
inclusa  Walk.,  50. 
Cossida;,  168. 
Cremastogaster  deformis  Sm.,  124. 

modiglianii  Emery,  var.  clem- 

enss,  125. 
rogenhofferi  Mayr.,  124. 
simoni   Emery.   124. 


Cremastogaster  subiiuda,    Mayr,    subsp.     poli- 
lula     Forcl,     var.     ta^ala, 
124. 
Crioccria    t-notata  Fabr.,  226. 
Crioceri.s  semipunctata  Fabr.,  139. 
Croakers,  Borneo,  277. 
Cryptogonus  orbiculus  Gyllh.,  148. 
Cryptolopha  nigrorum  Moseley,  136,  138. 
Cryptotympana,  34. 

pustulataFabr.,  34. 
?  varicolor  Dist.,  34. 
Cuculldie,  111. 

Culicicapa  ceylonensis   (Swainson),  136. 
Curgia,  172. 

nonagrica  Walk.,   172. 
Cutlass-flshes,  Borneo,  272. 
Cyclocorus  lineatu.s   (Reinhardt),  211. 
Cynoglossu.s  borneensis  (Bleeker),  288. 
kapwasensis  Fowler,  288. 
macrolepidotus  Bleeker,  288. 
Cynorta  cavifrons  Duviv.,  224. 
citrina  .lac.  224, 
longicornis   Weise,   224. 
quadriplagiata  Weise,  225. 
Cyornis  philippinensis  Sharpe,  111,  220. 
Cyprinidje,  265. 

1> 

Dactylispa  cladophora    Guer.,    146. 
Daeda,  46. 

puncticlava  Banks,   46. 
Dalupiri,  birds  from  island  of,  219. 
Darcntasia,  170. 

cuneiplena  Walk.,  170. 
Dasyatidae,  264. 

Dasyatis  kuhli   (Miiller  and  Henlel,  264. 
Dasychira,  169. 

hor.sfieldi  Hamps.,  169. 
horsfieldi  Saund.,   169. 
pudibunda  Linn.,  169. 
Dasylophus,  221. 

superciliosus   (Cuvier),   111. 
Davao,    quantity   of  pearl   shell   taken    from, 

89. 
Deilemera,  164. 

evergista  Stoll..  164. 
gratia  Schultze,  164. 
Demigretta  sacra  (Gmelin),  107. 
Dendrelaphis  caeruleatus  Griffin,   213. 
Dendrophis  pictu.s   (Gmelin),  213. 
Derbe  mcesta  Westw.,  39. 
Derbinse,  39. 

biacamma   rugosum  LeGuill.   subsp.   geome- 
tricum    Sm.    var.    viridipurpurea    Emery, 
122. 
E>iatomacea3,  93. 
Dicseidae,  113. 
I  Dicaeum  xanthopygium  Tweeddale,  113. 
I  pygmffium    (Kittlitz),   113,  220. 

I  Dicruridfe,  113. 
I  Dicrurus,  221. 

i  balicassius    (Linnaeus).   113. 

Dictyopharinse,  38. 
Dictyophora.  38. 
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Dictyophora  .'  albivitiu  Atkius,  ;!.s. 
albivitta  Walk.,  38. 
despecla  Walk.,  38. 
curopa'a  Linn.,  38. 
haslata  Melicli.,  38. 
lepthoriiia  Walk.,  38. 
pallida  Atkins,  38. 
pallida  Don.,  38. 
percarinata  Kirby,  38. 
Dissection  work,  a  new  accessory  for,  131. 
Di.ssoura  episcopus  (Doddaert),  107. 
DISTANT,  W.  I.,..  Rhynchota  Plillippincnsia, 

Part  I.  57. 
Dolichodcrus  bituberculatus  Mayr,    127. 

patens  Mayr  subsp.  pubiventria 
Emery,  127. 
Donaeia  wiepkeni  Ws.,   130, 
Dordura.  175. 

aliena  Hamps..   17.5. 
aliena  Walk.,    175. 
Dropane  punctata  (Gnielin).  2.S2. 
Drepanida-,  282. 
Dryophis  prasinus   noie,  214. 
Dundubiaria,  .''.4, 
Dundubia,  35. 

niannlfera  Linn.,  35. 
niannifera  StS.1,  35. 
quadrituberculata  Walk..  34. 
vaginata  Amy.  et  Lew.,   35. 
Dy.sgonia  tincta  Hamp.s..    175. 
Dysphania,  177. 

palmyra  Stoll.,    177. 
palmyra  Swinh.,    177. 


Barias.  170. 

clorana  Linn..   17<i. 

frondosana  Walk.,  170. 

grossypii  F'rauenf.,   170. 

insulana  Boisd..  170. 

insulana  Rogenh.,   170. 

insulana  Swinh.,   170. 

.-iiliquana  Stainton,  170. 

.^imillima  Walk.,   170. 

smardinana  Zell.,   170. 

tri.strigosa  Butl.,  170. 
Ears,  from  Malecon  Morgue,   191. 
Ea.stern  spade-flshes,  Borneo,  282. 
Echinopla  .striata  Smith.   128. 
EDITORIALS  : 

An    Interesting   Occurrence   with    Sticky  j 

Grass  :    Eragro.stis  Viscosa  Trin.,  85.     ' 
A  method  of  using  Magnesium  Sulphate 

for    the    Ana^sthetization    of     Marine 

AnimaLs,  86.  j 

Eels,  Borneo,  265. 

Egretta  garzetta   (Liunsus),  107. 

Elaphe    erythrura     (Dumeril     and     Bibron), 

213. 

I 
Endotricha,  178.  ; 

flammealis  Sv-hiff.,   178.  | 

puncticostalls  Walk.,   178. 

Endotrichinae,  178. 


Knnionodia,  175. 

hypQpyroides  Walk.,  175. 
pudcns   Butl.,    175. 
pudens  Walk.,  175. 
Ephestia  cautella  Hamps.,   177. 
EphippldiP,  282. 
Ephlpplds,   Borneo,  282. 
Ephippus  orbia  (Bloch),  282. 
EpUTOcis  segnusalis   Hamps.,    178. 
Epilachna  puslllantma  Muls.,  146. 

vigintiocto-punctata  Fabr.,  Hij. 
Epinephelus    sexfasciatiis    (Cuv.    and    Val.). 

275. 
Epiplemidie,  175. 

Equula  ruconia   (Ilaniilton  i .  272. 
Equulida;,  272. 
Eragrostls  viscosa  Trin.,  85. 
Eri-hela,  174. 

cyllarla  Cram..   174. 
cyllota  Gucn..   174. 
cillota  Moore,   174. 
Erystus  banks!  Weise,   226. 
Eublemnia,  172. 

augulifera  Hamps.,   172. 
respersa  Hiibn.,  172. 
ver.«lcolor  Walk.,  172. 
versicolor   Swinh.,    172. 
10u(  latichthys  cras.sispiiius    (Riippel),  276. 
Eugoa  multipuncta  Hamps..  169. 
Eumyias  higrimentalis   (Grant),   136,  138. 
Euplotes    worcesteri,    291-330 ;    bristles    of. 
i-en.sory,  302  ;  cirri  of,  299  ;  cirri  of,  new, 
328  ;  contractile  vacuole  of,  306  ;  develop- 
ment of  the  new  peristome  In,  324  ;  divi- 
sion   in,    315 ;    division    of    the    body    in. 
332  ;    division    of    micronucleus    in,    322  ; 
ectosarc  of,  303  ;   endosarc  of,  305  ;   eges- 
tion  in,  305  ;   ingestion   In,  305  ;   meganu- 
cleus  in,  reconstruction  of,  316  ;  membra- 
nellae   of,    298  :    micronucleus    in,    division 
of,    322  ;    mouth   of,    294  ;   nuclei  of.    307  : 
pellicle  of,   303  ;    peristome  of,   new,   324  ; 
pharynx  of,  294  ;   reconstruction  of  mega- 
nucleus  in,   316;  sensory  bristles  of,  302, 
331  ;   structure   of,    291  ;    systematic   po.'^i- 
tlou  of,  309. 
Eupterotldip,  162. 

Eurystomus  orieiitalis   (Linnseus),   109,  220. 
Euschema  palmyra   Hiibn.,    177. 

transversa  Moore.  177. 
Everes  comyntas  Oodt..  71. 
E.wcdetida'.  267. 

F 

Falconidse,  108. 

Fauna,  lepidopterus,  of  the  Philippines.  161. 

Faventia,  39. 

pustulata  StAI,  39. 

pustulata  Walk.,  39. 
FIdlcina  confinis  Walk..  35. 
Filipino  ears,  II,  191. 

Filipino    types :    racial    anatomy    in    Taytay. 
(  B>    Th.'  Women.   1. 


'M4 


INDEX. 


Fish,  care  given,  en  route  lo  the  Philippiues, 
153-155 ;  disposition  of,  \jpon  arrival  in 
Manila,  155  ;  mosquito-eating  fish  at  Hon- 
olulu, 155;  transferenee  of  black  bass 
to  the  Philippines,  154. 
I'^ishcs,  of  Dorneo,  263  ;  four  new  fishes  from 

Bantayan  Island,   115. 
Fishery,  pearl,  of  Bantayan,  149  ;  resources, 

of  the  Philippine  I.slands,  89. 
Flatheads,   Borneo.   286. 
Flatinae,  45. 

Flatnides  funiosus  Walk.,  45. 
speculum  Walk.,  44. 
tenebrosus  et  perforatus  Walk.,  44. 
I'Matoidesaria,  47. 
Flatta  corapleta  Walk.,  45. 
lyrata  Burm.,  38. 
maria  Walk.,  45. 
tenella  Walk.,  45. 
Flounders,  Borneo,  287. 
Fourmis  des  Philippines,   121. 
Fulgora  graminea  Fabr.,  38. 

Pallida  Don.,  38. 
FulgoridsD,  37. 
FulgorinfE,  37. 
Fundulus  heteroclitus  (I.,iiin.),  155. 

(Ja^aninae,  36. 

Gallinago  megala  Swinhoe,   107. 

Galleruca  bifasciata  Fabr.,  226. 
4-notata  Oliv.,  226. 

Callus  gallus  (Linnaius),  104. 

Gambusia  aflSnis   (B.  and  G.),   155. 

Gargara,  48. 

genista;  Fabr.,  48. 
pygma'a  Walk..   48 

Gargaria,  48. 

Gargetta,  168. 

costigera  Walk.,   168. 

Gasterotokeus  biaculeatus  Bloch,  269. 

Gazza  minuta   (Bloch),  272. 

Gelechiinge,  165. 

Genradius  stoliczse    (Day),  286. 

Geometridse,  165,  176. 

Geometrinae,  177. 

Gerridse,  277. 

Glos.sogobius  aglestes  .Jordan  and  Seale,  286. 

Glottis  nebularius   (Gunnerus),   107. 

Gnatholipis  callurus  Jordan  and  Seale,  285. 

Goat-fishes,  Borneo,  278. 

Gobies,  Borneo.  285. 

Gobiidae,  285. 

Gold  lip  pearl  oyster,  88. 

Graphiphora  o-nigrum  Steph.,  171. 

Grass,  an  interesting  occurrence  with  sticky, 
85. 

GRIFFIN,     LAWRENCE     E.,    Editorial :   A 
Method  of  Using  Magnesium  Sulphate  for 
the   Anaesthetization   of  Marine  Animals,  i 
86  ;  The  Pearl  Fishery  of  Bantayan,  149  ; 
A  List  of  Snakes  from  the  Island  of  Po-  ' 
lillo,   P.    I.,   with   Descriptions  of   a   New 
Genus  and  Two  New  Species,  211 ;  Euplo-  ' 
tes  Worcester!  sp.  nov.  I.      Structure,  291  ; 


Euplotes    Worcesteri    sp.    nov.    11.      Divi- 
sion, 315. 
Grunts,  Borneo,  275. 
<!yrtona,  173. 

hylusalis  Walk.,   173. 
lapidaria    Walk..  173. 


H 


Uieniulida,',  276. 

Halcyon  chloris  (Boddagrt),   110. 
gularis   (Kuhl),   110. 
lindsayi   (Vig.),  220. 
Half-beaks  and  flying  fishes,  Borneo,  267. 
Haliastur  intermedins  Gurney,  108. 
Hamodes,  175. 

aurantiaca  Gueu.,  175. 
aurantiaca  Hamps.,   175. 
attacicola  Swinh.,  175. 
dicistriga  Moore,  175. 
propitia  Guen.,  175. 
Haplonodon,  211. 

philippinensis  GriflBn,  212. 
Haplosony.x    ?smaragdipennis  Chevr.,   141. 
Harmonia  octo-maculata  Fabr.,  147. 
Helodromas  ochropus    (Linnwus),   107. 
Hemibungarus,  214.  ' 

Hemichelidon  griseosticta  Swinhoe,  111. 
Hemirhamphus    gaimardi     (Cuv.    and    Val.), 

267. 
^Iemisphn?riiis.  41. 

parenthesis  Banks,  41. 
stall  Bynks,  43. 
transfasciatus  Banks,   42. 
trimaculatus  Banks,  43. 
Herodias  timoriensis   (Lesson),  197. 
Hepatidse,  283. 

Hepotus  matoides   (Cuv.   and  Val.),   283. 
Hesperidce,  107. 

Heteractitis  brevipes-  (Vieillot),   107. 
Heteraspis  billardieri  Crotch,  148. 
Heterocera,  167. 

Hippocampus  kuda   Bleeker,    269. 
Hirundinidse,  111. 
Hirundo  gutturalis  Scopoli,  111. 

striolata  (Boie),  135. 
Hlsha  xanthoptera  Bleeker,   264. 
Holuthurians,    dried,    exported    from    Banta- 
yan, 151  ;  value  of,  151. 
Homo  heidelbergensis,  27. 

philippinensis,  27. 
Homa?soma  derasella  Swinh.,  178. 

gratella  Walk.,   178. 
Homoptera,  33. 

Honolulu,    cost  of  introducing   fish   at,   157  ; 
mosquito-eating   fish    at,    155  ;    success    of 
venture  at.   157. 
Hoplasoma  philippinensis  Jac,  140. 
Hoplia  maculifera  Moser,  185. 

philippinensis  Moser,   184. 
Horornis  seebohmi  (Grant),  137,  138. 
Huechys,  36. 

sanguinea  Amy.  et  Serv.,  36. 
sanguinea  De  Geer,  36. 
Huechysaria,  36. 
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HuiTia  rbyiicliops  (Schneider),  '21'.'.. 
Hypwtra.  174. 

aliena  Walk.,    17.-.. 
bubo   HUbn..    174 
bubo  Hnmps.,   174. 
noctuides  Gui'ii.,   174. 
HycliocanipiuiP,  179. 
llyloterpe  albivpiitrls  Grant.   l.'^7.  'J'Ji' 
llypernarla  distisiriKa   Moore,    17r>, 
Ilvfierperissa,  Iti;". 

aurantiaca  Semper.   lOT). 
pulchella  Schultze.   Ifi5. 
llypopyra  s'a'idii'va  Fold.,   17r>. 
persiniilis  Moore,  17.'">. 
pudens  Walk..  175. 
HypoUcnldla    torquata    (  Linnreus) ,    lor,. 
Hypothyniis  ociipitali.-'   (ViRors),  111. 

I 

lole,  2:il. 

gularis  (Putheran),   112,   13t>.   IH.s.  UJl. 
Ireua  cyanoKastra  Vigors,   112. 
Island    of    Hantayan,     four    new    species    of 

fishes  from.  115;  situation  of.  149. 
Island  of  Dalupiri,  birds  from,  21Jt. 
Island  of  Sabtan,  birds  from,  219. 
Island  of  Polillo.  lo:^.  :  snakes  from.  21  I. 
Is>;iu;p,  41 . 

.1 
Jada; 39 

macullpennis  Hanks,  .H9. 
nitagalensis  Itist..  .^9. 
Jassids,  50. 
JassiDse,  51. 
Jassus,  52. 

e!eg_^us  Dist.,  52. 
nervosus  Fabr.,  52. 
Jassusarla,  52. 
Jivatma,  41. 

metallica  Uist.,  41. 
triangulata  Banks.,  41. 
Johnius  borneensis    (lUeeker).   27tt. 
vogleri  Bleeker,  280. 


K 


Kitings,  Borneo.  282. 
Kisugos,  Borneo,  281. 
Kittacinda,  221. 

Ui/oniensis    (Kitllitz.),  220. 
parvimaculata  McGregor,  112. 
Kolla,  51. 

insignis  Dist.,  51. 
tripuDctJfrons  Hanks,  51. 


Labridae.  281. 

I.«iccoptera  fallax  Wcise,  145. 

insulana  Weise,  145. 

manilensis  Weise,  144. 
I.iactariuB  ( Bloch  and  Schneider),  27<i. 
l..alage  niger   (Forster),  111. 
Laraprocorax  panayensis  (Scopoli),  114. 
Lauiidap,  112. 
I^iridjc,  1  06. 


Larentia  conturbata  Walk.,   17t;. 

Ijiireiitilna?,   165,  170. 

l..asiocampidu>,  1G8. 

l.rf»te.s  caUarifer  (Bloch),  275. 

Leaf- fishes,    Borneo.   28."^. 

Ivcbeda  plagifera   Walk.,  1(58. 

I^drinffi,  50. 

lyoiognathus  blocbil  Cuv.  and  Val.,  273. 

caballa  (Cuv.  and  Val.),  273. 
edentulus   Bloch.  273. 
spleuden.s  (Cuvier).  273. 
I.oisdimldiata  Fabr.,  232. 
duulopi  Crotch..  232. 
Lema  sempert   .Jac,   139. 
I.epidiota  corpulenta  Moser,  185. 
Lepldoplera.     coi-.lributions    to    the     lepidop- 
lerous  fauna  of  the  Philippines,  ICl  ;  new 
Philippine,  161  ;  species  of,  hitherto  unre- 
corded from  the  Philippines,   166. 
I..t>pidopterous  fauna,  contributions  to,  of  the 

Philippines.   161. 
l.eiilobi'lus,  47. 

dama   Germ..    IT 
dama  St&l,  47. 
Ix'ptocentraria,  48. 
I.eptocentrus,  48. 

gazella  Bukt.,  48. 
taurus  Fabr.,  48. 
taurus  Sl&l.  48. 
I^'ptopsaltria,  34. 

quadrituberculata  Sign.,  34. 
quadrltuberculata   Stal..  34. 
tuberosa  Sign.,  34. 
Lethrinus  an\boiiiensis  Bleeker,  277. 
I>"ucania,  1  72. 

inframicans   llamps.,    172. 
nigrilinea  Leech,  172. 
Leucotreron  ledancheri  (Bp. ),  220. 

marcliei  (Oustalet).  105. 
Lichtensteinipicus    fuiiebris    (Valenciennes), 

111. 
IjimacodidiP,  168. 
Literature.     Ill,     Philippine     ornithological, 

203. 
Lithosiime,   164,  169. 
Liza  ciEruIeomaculatus  (Lac^pMel,  268. 
Lizard  fishes,   Borneo,  264. 
lyoniotropa,  1  79. 

costiflexalis  Guen.,  179. 
costiflexalis  Led.,   179. 
Lophopinw,  40. 
Ijophotriorchis     kieniri     (Geoffroy     St.     Hil- 

laire),    197. 
l.,oricuIus    philippensis     (P.     L.     S.    Milller), 

109,  221. 
Lutera,  202. 

nigromaculata   Ohs.,   236.   262. 
Lutianidse,  275. 
I.,utianu.'5  erythropterus  Bloch,  275. 

fulviflamma   (Forsk&ll,  275. 
vitta   (Quoy  and  Gaimardt.  275. 
Luzon,  birds,  from  northern,  219. 
Lyctena  argyrognomon  Bergstr..   71. 
eina  Hetwits  .  16R. 
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Lyciviui  gaika  ■Prinieii,   1(JG. 

psi'iidarRiolus  Boisd..  7". 

piilli  Kollar,   1G6. 

truchilus  Freyer,  16G. 
hyca-uid  larvje,  aiit-attractiiig  organs  of,  69  ; 

secreting  pores  of,  70. 
Lyc«nidfp,  161,  166. 
l^yclene  seniifascia  Moore,  170. 
LymantriidiD,  162,  169. 
Lystra  farinosa  Fabr.,  37. 

IVI 

.Miiceda,  173. 

discalis  Walk.,  173. 
mansueta  Moore,  173. 
mansueta  Walk.,  173. 
.MachiBrota,  49. 

ensifera  Bunu.,  49. 
MachaerotinjB,  49. 
Mackerels,  Borneo,  270. 
MacroDota  luctuosa  Voll.,  subsp    palawanica, 

183. 
Macropygia  tenuirostris  Bonaparte,  105,  220. 
Magnesium  sulphate,  a  method  of  using,  for 
the  anassthetization  of  marine  animal.'',  86. 
Malaia,  253,  260. 

thoracica  Ohs.,  253,  260. 
.Malecon  Morgue,  ears  from,  191. 
.Mallienesia  latipinna  La  S.,  155. 
-Man,  Paleolithic,  in  the  Philippines,  27. 
Mandesa,  49. 

amplificata  Dist.,  49. 
vittifrons  Stil,  49. 
.Manoba,  169. 

fractilinea  Snell.,  169. 
implens  Walk.,  169. 
Mareca  peuelope  (Linnaeus),  197. 
Margaritifera  margaritifera   (Linnaeus),  88. 
maxima  Jamson,  88. 
vulgaris  Schum.,  95. 
.Margaroniinse,  179. 

Marine  animals,  anaesthetization  of,  by  mag- 
nesium sulphate,  86, 
.Maruca  testulalis  Moore,  180. 
MCGREGOR,  RICHARD  C,  Birds  from  Pa- 
uai     and     Mount  "  Pulog,     Subprovince    of 
Benguet,  Luzon,  135  ;  Additional  Notes  on 
Birds    from    Xorthern    Mindanao,    Philip- 
pine Islands,   197  ;   Note  on  the  Migration 
of  the  Tic- Wee  Buzzard  in  the  Philippine 
Islands,     199  ;     Philippine     Ornithological 
Literature,  III,  203  ;  Birds  from  the  Coast 
of  Northern   Luzon  and   from  the   Islands 
of  Sabtan  and  Dalupiri,  219. 
MegapodiidiE,  104. 
Megapodius  cumingi  Dillwyn,  104. 
Membracidae,  47. 
Membracis  rupicapra  Fabr.,   48. 
taurus  Fabr.,  48. 
tricornis  Hardw.,  48. 
Meuippus  viridis  Duvivier,  141. 
Mestleta  angulifera  Moore,  172. 
Metriona  manilensis  Weise,  229. 

trivittata  Fabr.,  146. 
Micreunaria,  47. 
Microbuglossus  humilis  (Cantor),  287. 


Microcossus,  ISO. 

mackwoodii  Moore,  180. 
Micropodidse,  110. 

Micropus  pacificus  (Latham),  219. 
Microscopical  accessory,  79. 
Micropterus  salmoides  (Lac6p6de),  153. 
.Migration    of    the    Tic-wee    Buzzard    in    the 

Philippine  Islands,  199. 
.Miltochrista,  170. 

miuiata  Forst,  170. 
semifasciata  Hamps.,  170. 
semifascia  Walk.,  170. 
.\liniela,  252. 

blumei  Hope,  260. 
maculicollis  Ohs.,  260. 
palawana  Ohs.,  252,  260. 
.Mindanao,    additional    notes    on    birds    from 

northern,  197. 
Minnows,  Borneo,  265. 
Mogannia,  36. 

eonica  Germ.,  36. 
conica  StS,l,  36. 
histrionica  Uhler.,  36. 
illustrata  Amy.  et  Sew.,  36. 
indicans,  ignifera  et  avicula  Walk., 

36. 
recta  Walk.,  36. 
terpsichore  Atkins,  35. 
venutissima  St&l.  36. 
-Moganniaria,  36. 
Mogarras,   Borneo,  277. 
Monocanthida",  284. 
Mouocanthus  ohinensis  (Bloch),  284. 
Monodactylus  argentus   (Liiuiijeus),  282. 
Monolepta  bifasciata  Hornst.,  225. 

(Candezea)     bifoveolata     Weise., 

141. 
rubrosignata  Bohem.,  226. 
Monr.morium  (Martia)  banksi  Forel,  123. 

florieola    .Jerdon,    var.    philippi- 

nensis,  123. 
(Martia)    orieiitalis  Mayr,   123. 
Monotaxis.  164. 

montanus  Schultze,  164. 
trimaculata  Hamps.,  164. 
Morgue,  ears  from  Malecon,  191. 
MOSER,    .J.,   Neue  Coleoptera   Lamellicornia 

Von  Den  Philippineu,  183. 
Mosquito-eating  fish,   155. 
Motacilla  melanope  Pallas,  113. 
MotacillidEe,  113. 
Mullets,   Borneo,  268. 
Mullid£e,  278. 
Munia  cabanisi  Sharpe,   136,  220. 

jagori  Martens,  113,  219. 
Muraenesocidse,  265. 
Mursenesox  einereus  (Forskal),  265, 
Mugil  belanak  Bleeker,  268. 
Mugilidffi,  268. 

Muscadivores  ehalybura   (Bonaparte),   105. 
Muscieapula  luzoniensis  Grant,  136. 

westermanni   Sharpe,  136. 
MuscicapulidiB,  111. 
Musotima,  179. 

anlucalis  Feld,  179. 
suffusalis  Hamps.,  179. 
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Myclois  brai-tialellu  Walk.,   ITH. 
.Myristicivora  biuolor  (Scopoli),  105. 
.Myrnioi'ophilous  Lyca'iiid  Chrysalis  from  the 

Philippines,  73. 
.Mymiecophily    of   Caterpillars   of   Catoihry- 

.sops  cnejus  Fabr..  H9. 

N 

Nagoda,  168.  > 

nigricans  Moore,   IGS. 
Naniiotnus  eurhythnius    (Swinhoei.   loi. 
Natri.x   spilogaster    Boie,   211. 
NectariuiidtB,   113. 

Nemipterus   upeneoides    (Bicc-keri,   -1'). 
Npphrsa,  46. 

rosea  Spin.,   10. 
rosea  Aniy.  et  Serv.,  46. 
Nephopieryx,  178. 

clientclla  Zell.,  17S. 
proximalis  Walk.,   178. 
.syntaractis  Turn.,  178. 
New    genus   of   snakes,    from    Island    of   Po- 

lillo,  211. 
New  lepidoptera,   161. 

New  species,  of  snakes,  from   Island  of   Po- 
lillo,  211  :  four,  of  fishes  of  Borneo,  263; 
four,    of     fishes     from    Bantayan     Island. 
115. 
Ninox  philippiuensis  Bonaparte,  108. 
Noctua  c-nigrum  Schiff.,   171. 
.segetum   Schiff.,  171. 
suftusa  Fabr.,  171. 
ypsilon  Rott..  171. 
.\"o<tuidcB,   171. 
Nola  ta;niata  Snell.,  170. 
Nolina>,   170. 

Note  on  the  migration  of  tlie  Tic-wee   Buz- 
zard   in   the   Philippine   Islands,    199. 
Notes,    additional,    on    Birds    from    northern 

.Mindanao,  197. 
Notodontidae,  168. 
Numenes,  162. 

insolita  Schultze,  162. 
Numenius  variegatus    (Scopoli),   106. 
Nycteolinsp,    170. 

Nycticorax  manillensis  Vigors,  107. 
Nyitipao,  174. 

crepuscularis  Linn..  174. 
stringipennis  Moore,  174. 
Nymphula,  179. 

nymphseta  Linn.,  179. 
turbata   Butl.,  179. 

o 

Octhodromus  geoffroyi   (Wagler),  106. 
mongolus   (Pallas),  106. 
Odonestis,  168. 

plagifera  Walk.,  168. 
plagifera  Hamps.,  168. 
Odoniomachus  banks!  Forel,  121. 
infandus  Sm.,  122. 
Odonioponera  transversa  Sm.,  122. 
(Kdicneniida',  107. 
OHAUS,    PR.,     Die    Ruteliden    der    Philip- 

pinischen  Inseln,  23.^. 
Omphisa,  180. 

994.58 ?, 


Unipbisu  anasluniusalis  Uueu.,   ISO. 

anastomusalis  Hanips.,  180, 
One-spines,  Borneo,  284. 
Ophisma  attacicola  Walk.,    1 1  .'i. 
Orhopala,   74. 
Orlolidie.    113. 

Oriolus  acrorhynchus  Vigors,   113,  220. 
Ornithological     literature.      III.     Philipiiiii-v 

203. 
Orphnophanes,  179. 

albisignalis   Mumpti.,  179. 
eucerasalis  Walk.,  179. 
Ortalia  pusilla-ma'Sta  Ws,,  232. 
Orthorhamphus  magnirostris  (Vieillot),  1ij7. 
Orthosia  siiions  Walk.,   171. 
Orthotomus  chloronotus   Grant,    22<'. 
Orudiza,  175. 

proteclarla  AN'alk.,  IT.''". 
Orzonoba,  176. 

delia  Cram.,  176. 
delia  Moore,  176. 
Osmotreron  axillaris  (Bonaparte),   105,  220. 
Otolithus  dolorosus  Seale,  280. 

maculatus     (Kuhl     and     Van     Has- 

selt),   279. 
orientalis  Seale.  281. 
Otomela    lucionensis    (Linnaeus),    112. 
Oxyurichthus  cristatus  (Day),  285. 
Oyster   shell,    price    of,    89  ;    quantity   taken 
in  one  year  from   Davao  pearl  bed,  89. 


Pachyzancla   licarsisalis   Hamps..    isd. 
Paduka,  167. 

glandulosa  Dist.,  167. 
Palawan,    Rhynchota    Palawaiiica.    Part    II. 

33. 
Paleolithic  man   in  the  Philippines,   27  ;  de- 
scription of,  28  :  discovery  of,  27. 
Pampanos,   Borneo.  270. 
PapilionidiP,  167. 
Papilioninae,  167. 
Papilio,  167. 

neptuuus  Guer.,  167. 
priamus  Linn.,  167. 
xanthus  Rothsch.,  167. 
xuthUB  Bingham,  167. 
xuthus  Linn.,  167. 
Parastasia,  261. 

canaliculata  Westw.,  261. 
confluens  Westw.,   261. 
discolor  Westw.,  261. 
iudica   Ohs..   262. 
nigriceps  Westw.,  262. 
uigroscutellata  Ohs..  262. 
nonfriedi  Ohs.,  262. 
westwoodi    Waterh.,     ex     Westw., 
262. 
Pardaliparus  elegans    (Lesson),    137. 
Pearl    fishing,    laws   relating   to    Philippine, 

94. 
Pearl  fishery  of  Bantayan,  149. 
Pearl    shells    from    Bantayan    island,    150; 

location   of,    150;   value  of,   150-151. 
Pearling  banks,   Philippine,   90. 
Pearling   fleet   of  Zamboanga,    89. 
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Pearl  oyster,  enemies  of,  '.>3  :  life  history  of, 
92  :  uioveinents  of,  93  ;  transplanting  and 
cultivating   the    Philippine,    94  :    varieties 
of  Philippine,  88. 
Pearls,    artificial    production    of.    97  :    com- 
pcsition  of,   95  ;    determination   and   valu- 
ation of,  99;  yield  of,   in  Philippines,  9.5. 
Pearls  and   pearl   fisheries,   Philippine.   87. 
Pelargopsis  gigautea  Walden,  109. 
Pempelia  cautella  Walk.,   177. 
Penelopides  subnigra  McGregor,  110. 
Pericrocotus  cinereus  Lafresneye,  111. 
Perigonia  testacea  Walk.,   1G7. 
Peristeridae.   106. 

Pernis  ptilorhyncus  (Temminck).  lOS. 
Petalocephala,  50. 

philippina  St&,l,  50. 
Petrophila  manillensis  (J.  R.  Porster),  112. 
Phalsena,  177,  171. 

clelia  Cram..  176. 
Phapitreron  amethystina  Bonaparte,  105. 

leuootis  (Temm.),  220. 
Phasiauida3,  104. 

Pheidologeton   diversus  Jerdon,   123. 
Phenice,  39. 

fritillaris  Westw.,  39. 
moesta  St&l,  39. 
moesta  Westw.,  39.  . 
Philampelinse,   167. 
Philippine  ants,   121. 

Philippine  pearl   oyster,    varieties   of,   88. 
Philippine  pearling  banks,  90  ;  currents  in, 

90. 
Philippine  pearls  and  pearl  fisheries,  87. 
Philippine    Ornithological     Literature,     III, 

203. 
Philippine   Snakes   from   the   Island    of    Po- 

lillo,    211. 
Phlegcenas   luzonica    (Scopoli),    106. 
Photoscotosia,  176. 

miniosata  Hamps.,  176. 
miniosata  Walk.,   176. 
Phthonoloba,  176. 

benguetana  Schultze,   165. 
decussata  Moore,   176. 
Phycidopsis,  172. 

albovlttata  Hamps.,  172. 
Phycita,  178. 

clientella  Hamps.,   178. 
proximalis  Hamps.,  178. 
proximalis  Walk.,  178. 
spissicella  Fabr.,  178. 
Phyllotreta  serricornis  Duviv.,  142,  226. 
Phytorus  latus  Weise,  139. 
Picid£e,  111. 

Pionea   anastomosalis  Guen.,    180. 
Pisobia  ruflcollis    (Pallas),    107. 
Pitane  fractilinea  Snell.,   169. 
Plagiolepis  longipes  Jerdon,   127. 
Planesticus  thomassoni    (Grant),  137. 

thomassoni    (Seebohm),  138. 
Plataeidse,    283. 

Platax  orbicularis    (Porskal),   283. 
Platycephalidffi,    286. 

Platycephalus  indicus    (Linnawus),   286. 
Platynaspis  nigra  Ws.,  232. 


I'latypkura,  33. 

fulvigera  Walk.,  33. 
stridula  Linn.,  33. 
Platythyrea  inermis  Forel,   122. 
Pleuronectidse,    287. 
Ploceid«,   113. 
PlotosidiP,   266. 

Plotus  anguillaris  ililocli),  266. 
Pochazia,  44. 

fasciata  Fabr.,   44. 

guttifera    Walk.,    44. 
Pceciliidse,    155. 
Poecilopsaltria    fulvigera    Stal, 
Pcpciloptera  maria  White,  45. 
Poison-fishes,   Borneo,   284. 
Polillo,   area  of,  103  ;   birds  of. 


103 


snakes   from 


island 
211. 


of,    location  of,   103 
Polinemidae,    269. 

Polioaetus  ichthyaitus    (Horsfield),  197. 
Poliolophus    urostictus    ( Salvador!) ,    112. 
Polycaulus  elongatus   (Cav.   and  Val.),  286. 
Polydactylus     zophomus     Jordan     and     Mc- 
Gregor,  269. 
Polynemus   tetradactylus    Shaw,    269. 
Polyueuraria,  33. 
Polyrhachis  armata  LeGuillon,  128. 

bicolor     Smith,      var.     concolor, 

129. 
bihamata  Drury,  128. 
cyaniventris  Smith,  128. 
dives  Smith,  71. 
sex-spinosa   Latr.    var.    esuriens 

Em.,  128. 
textor  Smith  var.  aequalis,  129. 
Polyscopic  cell,  79  ;  cell  holder,  81  ;  method 
of    use,    81  ;    method    of    preparation    of, 
80  ;    reason   for,    79  ;    useful  to   entomolo- 
gists   and    general    biologists.     79  ;     uses 
of,    82. 
Popillia,  260. 

cetrata  Newm.,  260. 
conopyga  Ohs.,  260. 
depressa  Kraatz.,  261. 
depressiuscula  Kraatz.,  261. 
mcgregori  Ohs.,  254,  261. 
mutaus  Newm.,  261. 
oculata  Ohs.,  255,  261. 
scalpta  Newm.,  261. 
variabilis  Kraatz.,  261. 
Porgies,  Borneo,  277. 
Prenolepis  longicornis  Latr..   127. 
Prioniturus  montauus  Grant,   136,   138. 
Priopis  gymnocephalus  Lac§pede,^  274. 
Prioptera  immaculta  Wagener,  228. 

immaculata    Wagner,    var.    fusco- 

punctata,   228. 
sinuata  Oliv.,    228. 
Pristipoma  hasta  Bloch,  276. 

therapon  Bleeker,  276. 
Promecotheca   cumingi   Baly,    146. 
;  Prorodeca   angulifera   Walk.,    169. 
Prosopodasys  trachinordes   (Cuv.  and  Val.), 
286. 
'  Psammodyuastes  pulverulentus    (Boie),  214. 
Psammoperca    w-aigiensis    (Cuv.    and    Val.), 
274. 
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Pseudoamia   polystigina    Bletker.    274. 
Psudonialaia.  260. 

flavopilosa  Obs.,  260. 
pilifera  Durm..  260. 
.^emperi  Krautz,  26(». 
tagala  Heller,  260. 
Pseudoganisa,  162. 

currani,  Schultze,   162. 
Pseudopbana  lyrata  Hurtn.,  38. 

pallida  Westw..  38. 
Pseudorbombus    javauuus    Haiuiltuii,    287. 
P.<!eudosciaena  anca  (nioih),  280. 

diacanthus  (L.ac4pMe),  279. 
Psittacida,   108. 

Psylliodes  splendida  Harold,    142. 
Ptylus  conifer  Walk.,   4!». 
frenulatus  St&l,  40. 
simulans  Walk.,  49. 
Puffers,  poison  fishes,  Borneo.  284. 
Pycnonotldae,   112. 

Pycnonotus  goiavier  (Scopoli),   13G,  22i'. 
Pygospila  costiflexaiis  Gueii.,   179. 
Pyralida?,    177. 
Pyraliiiffi,  179. 
Pyralis,  179. 

?  apgnusalis  Walk.,  178. 
farinalis  Linn.,  179. 
piitalis  Curt.,  179. 
pronwalis  Walk.,   179. 
proxiraalis  Walk.,  179. 
Pyraustinae,    180. 
Pyrops    perpusilla    Walk.,    41. 
Pyrotrogon    ardens    (Teniminckj ,    110. 
Pynbula   leucogeny.s   Grant,   135,   137,    138. 
Pytbon    retifulatus    (Schneider),    211. 


Qiiadrifin.'p,    174. 


ii 


K 


Racial  anatomy  in  Taytay,   1. 

Hadinacra  euthusa  Hamps.,   172. 

Rallids,  106. 

Rastrelliger   brachysonius    (Bleeker),    270. 

Resources,  fishery,  of  the  Philippine  Islands, 

87. 
REVIEWS    (BOOK)  : 

Check-list    of    North    American    Birds, 

313. 
Smith,    Harold    Hamel.     Aigrettes    and 
Birdskins.      The    Truth    about    Their 
Collection  and   Export,   337. 
Rhabdornis  mystacali.s    (Temm.),  221. 
Rhinogobius  caninus   (Cuv.  and  Val.),  285. 

nebulosus  (Forsk&l),  285. 
Rbinomyias  intiignis  Grant,  136. 
Rbipiduracyaniceps  (Cassin),  136,  138,220. 

nigritorquis  Vigors,  111. 
Rtaisina  puncticostalis  Walk.,  178. 
Rhodophrea,   178. 

advenella  Zinck.,   178. 
heringii  Rag.,   178. 
Rhophalocera,    166. 

Rhyacophilus    glareola    (Linnaeus),    107. 
Rhyncbota  Palawanica,  Part  II  :   Homoptera, 
33.  Philippinensia,  Part  I,  57. 


Rotlolia  podasrica    W^.,   232. 

rufopilo.^a  Muls.,  232. 
Uu-sella  fragilis  Swinh.,  170. 
Kicania,  44. 

feuestrata  Fabr.,  44. 

fumosa  St&l,  45. 

fumosa  Walk.,  45. 

guttifera  St&l,  44. 

malaya  St&l,  44. 

proxima  Melich.,  45. 

rosea  Spin.,  46. 

speculum  St&l.  44. 

speculum  Walk.,  44. 

subsinuata  St&l,  44. 

taeniata  St&l.   4  4. 
Ricaiiiina>.   44. 
Ricaniinaria,   44. 
Ricine  suffusa   Walk.,    169. 
Ring-flshes,    Borneo.    282. 
Ruteliden,   der   Philippinischen    Inseln.    233. 
Rutelini  geniuni,  261. 

s 

Sabtan,   birds   from   island  of,  219. 

Salurnis,  45. 

granulosa  St&l,  45. 

Sarcops    calvus    (Linnaeus),    114. 

Sarrothripinjc,    173. 

Saurida   tumbil    (Bleeker),    264. 

Scamandra,  37. 

hermionc  St&l,  37. 
rosea,  Guer.,  37. 

Scatophagidae,  282. 

Scatopbagus   argus    (Gmelin),   282. 

SCHULTZE,  W.,  Contributions  to  the  Lepl- 
dopterous  Fauna  of  the  Philippines,   161. 

Sciienid;p,   279. 

Soolopsis  vosmaeri   Bleeker,   270. 

Scombrida?,  270. 

Scomberoides  lysan   (Forsk&l),  272. 

Scorp.-enida*,   286. 

Scorpion-fishes,    Borneo,    286. 

ScorpididiP,   282. 

Scorpids,    Borneo.    282. 

Sea-basses.   Borneo,  274. 

Sea-horses,  Borneo,  269. 

REALE,  ALVIN,  The  Fishery  Resources  of 
the  Philippine  Islands.  Part  III.  Pearls 
and  Pearl  Fisheries,  87  ;  Descriptions  of 
Four  New  Species  of  Fishes  From  Ban- 
tayan  Island,  Philippine  Archipelago, 
115:  The  Successful  Transference  of 
Black  Bass  into  the  Philippine  Islands, 
with  Notes  on  the  Transportation  of  Live 
Fi.sh  Long  DL-^tances,   153. 

Serida,   40. 

ferven.s   Dist.,  40. 
fervens  Walk.,   40. 
latens  Walk.,  40. 

Serranid.ne,    274. 

Sessiinae,   167. 

Setina   semifascia   Walk.,    170. 

Sharks,   Borneo.  263. 

Siganids,    283. 

Siganids,  Borneo,  283. 
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Sii;;iims  iiUiopuiulatus        i  TemiuiiU'k        and 
Sihlegal),  284. 
niLVsceiis  (Houttuyn),  284. 
hexagon ata  Hleeker,  284. 
javus  (IjiiiiuBUs),  283. 
vermic'ulatus    Kiilil    and    Van    llas- 
selt,  283. 
Sillagiiiid;T>.   281. 
Sillago  sihama   (Forsk&l),  281. 
Siluridaj,    26G. 
Silversides,  Borneo.  268. 
Siriocauta  testulalis   Led.,    180. 
Slip-mouths,  Borneo,  272. 
Snakes,     Philippine,     from     the     Island     of 

Polillo,   211. 
Snappers.  Borneo,  275. 
Solenopsis  geminata  Forel.   123. 
Sorocostia  mesozana    Lucas.    17it. 
Sparida?,  277. 

Sparus  calamara  Russell,  277. 
Spatula  clypeata    (Linnaeus),   lOS. 
Sphjproderma,    142. 
Spheroides  lunaris  (Bloch),  285. 
Sphingidffi,  167. 
Sphyrienidae,   268. 
Sphyra^na  toxeusa  Forster,  268. 
Spirama   pudon.s  Hamps.,    175. 
Spilornis  holospilus   (Vigors),   108. 
Spilotichthys  pictus    (Thunberg),   276. 
Squatarola  squatarola    (Linnaeus),   106. 
Stenia  testulalis  Guen.,  ISO. 
Sterna  sinensis  Gmelln,   106. 
Stethorus  pauperculus  Ws.,  232. 

rotundatus  Motsch.,  232. 
Sticholotis  banksi  Weise,  230. 
ovata  Weise,  230. 
Sticky     grass,      an     interesting     occurrence 

with,  85. 
Stictane  fractilinea   Hamps.,    169. 
Stietopteriuae,  173. 
Sting-rays,    Borneo,   264. 
Streptopelia    dussumieri     (Temniinck),    106, 

220. 
Strigida-,  108. 
Stromateidae,   269. 
Stromateus  cinereus   (Bloch),  269. 
Sturnidae,    114. 
Sylviida;,  112. 
Syngnathidae,  269. 
Synodontldae,  264. 
Synonycha    grandis    Thunb.,    148. 
Sypna,  174. 

ochreicilia  Hamps.,  174. 
omicronigera  Guen.,  174. 
punctosa  Hamps.,  174. 
punetosa  Walk.,   174. 


T 


Tachornis   pallidior  McGregor,    110. 
Tachysurus    venosus     (Cuvier     and    Valen- 
ciennes)   266. 
Tangs,   Borneo,   283. 

Tauygnathus  freeri  McGregor,  103,  108. 
lucionensis   (Linnsus),  108. 


Tartessus,  51. 

ferrugineus  Stal,  51. 
ferrugineus  Walk.,  51. 
fieberi  St&l,  51. 
malayus  Stfil,  51. 
Tartcssusaria,   51. 
Tarucus,  161. 

leopardus  Schultze,  161. 
thcophrastus  Fabr.,  69. 
Taytay,    racial   anatomy   in,   1. 
Taytay    women,    branchial    index,    9  ;    com- 
parison   of,   with    women   of   northeastern 
Siberia,   1  ;  crural   index,  10  ;  disease  and 
species,  15  ;  ear  form,  14  ;  head  and  face, 
12;   morphology,    15;   omphalic   index,   8; 
stature  of  types  of,   3  :  trochanter  height, 
7. 
Tavia   punctosa    Walk.,   174. 
Tetraodon  fluviatilis  (Hamilton),  285. 

immaculatus    (Bloch    and    Schnei- 
der), 284. 
Tetraodontidae,    284. 
-Tettigonia  impudica  Sign.,  50. 
impudica?  St&l,  50. 
sanguinolenta  Fabr.,   36. 
Teltigoniella,  50. 

impudica  Sign.,  50. 
Tettigoni^Uinae,    50. 
Thea  cincta  Fabr.,   147. 
Theraponidfe,  276. 
Therapon jarbua  (Forsk&l),  277. 

puta  (Cuv.  and  Vol.),  277. 
quadrilineatus  (Bloch),  277. 
Therapons,    Borneo,    276. 
Threadfins,  Borneo,  269. 
Three-spines,    Borneo,   284. 
Thripouax  javeusis    (Horsfield),   136. 
Thysanophrys  bobossok  (Bleaker),  287. 
scaber   (Linnaeus),  287. 
tentaculatus   (Ruppel),  286. 
TibicininiE,    36. 

Tic-wee  buzzard,  migration  of,  199. 
Tineida>,  165,  180. 

Totanus    eurhinus    ( Oberholser) ,    106. 
Tortrix    insulana    Boisd.,    170. 
Toxotes    jaculatrix     (Pallas),    282. 
Toxotida>,    282. 
Transference,   successful,   of  black  bass  into 

the  Philippine  Islands,  153. 
Transportation    of    live    fish   long   distaTices, 

153. 
Treronidae,  105. 
Triacanthldffi,  284. 
Triacauthus  blochi    Bleeker,    284. 
Trichiuridas,  272. 

Trichiurus   haumela    (Forskal),    272. 
Tridacna  gigas  Linn.,  98. 
Trifinae,  171. 

Trimerisurus  halieus   Griffin,   214. 
Trogonidae,  110. 
Turdida?,   112. 
Tylosurus  auulatus   (Cuv.  and  Val.),  267. 

strongylurus  (Kuhl  and  Van  Has- 
selt),  267. 
Types.    Filipino:    The   Women.   1. 
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I'lnbriiia  russelli  Cuv.  and   \'al.,  275t. 
I'peneoides  luzonius      i  Jordan     and     Seale), 
279. 
sulphurous   (Cuv.  and  Val.t,  279. 
tragula   (Hic-hardson),  278. 
vittatus  (Forskil).  278. 
I'rasse-fishes,  Borneo,  281. 
Vroloncba    everetti     (Twceddalel,    \\^. 
I'xantis,  47. 

consputa  Sl&l,  47. 
piccifolia  St&l.  47. 


Xeotephus   rufus    (Gray).    111. 
Xystopuia  abbreviatus   (Bleeker),   27S. 

kapas  (Bleeker).  278. 

lucidus  (Cuv.  and  Val.),  278. 

oyena  (For.sk&l),  278. 

i.iiii.intiim    I  Cm     :.u,\  Val  >.  L' 


Yungipicus 
221. 


validiroslris     Blyth.     lau.    220. 


z 


Verania   nigrilabris  Muls.,    148. 

VIEHMEYER,  H..  On  the  Myrmeeophily  of 
Caterpillars  of  Catot-hrysop.s  Cnejus  Fabr., 
•iO  :  A  Myrmei-ophilous  Lycaenid  Chrysa- 
lis from  the  Philippines.  71^. 

Volli  nhovia  banksi  Forel.  12G. 

oblonga  Sni.,  subsp.  dispar,   125. 


w 


WEISE,  J.,  Ueber  Chrysomelideu  und  Coc- 
i-inelliden  Der  Philippinen.  223  :  Ver- 
zeichniss  von  Coleopteren  aus  den  Phil- 
ippinen, nebst  zwei  neuen  Arten  au.s 
Niederlandisch    Ostindien,    139. 

Wiiintm.    Filipino.    1. 


Zaniila,  41. 

lyeoides  Walk.,  41. 
perpusilla  Dist.,  41. 
Zamboanga  pearling  Beet,  89. 
Zenarchopterus  buffonis  Cuv.  and  Val.,  207. 

dux  Seale.  2r.7. 
Zizera,  1(36. 

gaika  Bull.,  166. 
gaika  Trim.,   1G6. 
mora  Swinh.,  166. 
putli  Semper,  166. 
Zoraida,  40. 

javanica  Westw.,  40. 
sinuosa  Westw.,   40. 
Zosterops  batanis  McGregor,  219. 

vkThileheadi  Hartert?,  138. 
Zosterornis  whiteheadi  Grant.  137,  138. 


o 
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